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PREFACE. 


The  work  here  offered  to  the  public  con- 
fifts  of  papers  written  at  different  times,  but 
taking  their  rife  from  the  following  occafion. 

About  eighteen  years  ago  I was  informed, 
that  the  Rev.  Mr.  Gay,  then  living,  afferted 
the  poffibility  of  deducing  all  our  intellectual 
pleaiures  and  pains  from  affociation.  This 
put  me  upon  confidering  the  power  of  affoci- 
ation Mr.  Gay  published  his  fentiments 
on  this  matter,  about  the  fame  time,  in  a 
Differtation  on  the  fundamental  Principle  of 
irtue,  prefixed  to  Mr.  Archdeacon  Law’s 
Tran  flat  ion  of  Archbifhop  King’s  Origin  of 


. F_rotn  inquiring  into'  the  power  of  affo- 
ciation I was  led  to  examine  both  its  con- 
equences,  in  refpect  of  morality  and  religion, 
an  .rlts  P yfical  caufe.  By  degrees  many  dif- 
qmfitions  foreign  to  the  doctrine  of  affocia- 
ion  or  at  lead  not  immediately  connected 
with  it,  intermixed  themfelves.  I have  here 
put  together  all  my  feparate  papers  on  thefe 
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fubjedts,  digefting  them  in  fuch  order  as  they 
feemed  naturally  to  fuggeft  ; and  adding  fuch 
things  as  were  necefiary  to  make  the  whole 
appear  more  complete  and  fyftematical. 

I think,  however,  that  I cannot  be  called 
a fyftem-maker,  fince  I did  not  firft  form  a 
fyftem,  and  then  fuit  the  fadts  to  it,  but  was 
carried  on  by  a train  of  thoughts  from  one 
thing  to  another,  frequently  without  any 
exprefs  defign,  or  even  any  previous  fufpicion 
of  the  confequences  that  might  arife.  And 
this  was  moft  remarkably  the  cafe,  in  refpedl 
of  the  dodtrine  of  necejjity  ; for  I was  not  at 
all  aware,  that  it  followed  from  that  of  aflo-  “ 
ciation,  for  feveral  years  after  I had  begun 
my  inquiries ; nor  did  I admit  it  at  laft  with- 
out the  greateft  reludlance. 

There  are  two  things  in  thefe  papers, 
which  require  a particular  apology.  Firft, 
The  imperfedl  ftate  in  which  they  are  pre- 
fented  to  the  reader.  Secondly,  The  great 
freedom  which  I have  ufed  in  refpedl  of  all 
orders  of  men  in  the  conclufion  of  the  fecond 
part. 

As  to  the  firft ; If  the  reader  will  be  fo 
favourable  to  me  as  to  expedt  nothing  more 
than  hints  and  conjedlures  in  difficult  and 
obfcure  matters,  and  a fhort  detail  of  the 
principal  reafons  and  evidences  in  thofe  that 
are  clear,  I hope  he  will  not  be  much  dif- 
appointed.  However,  be  this  as  it  will,  I 
have  in  one  part  or  other  of  thefe  papers 
alleged  all  that  I know  material,  in  fupport 
of  my  fyftem.;  and  tharefore  am  now  defirous 
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to  recommend  it  to  the  confideration  of 
others. 

I have  tried  to  reconcile  fuch  inconfift- 
encies,  real  or  apparent,  and  to  cut  off  fuch 
. repetitions  and  redundancies,  as  have  arifen 
from  my  writing  the  feparate  parts  of  this 
work  at  different  times,  and  in  different 
lituations  of  mind.  But  I have  Rill  need  of 
great  indulgence  from  the  reader  on  thefe  and 
other  accounts. 

As  to  the  fecond  thing ; I can  truly  fay, 
that  my  free  and  unreferved  manner  of  fpeak- 
ing  has  flowed  from  the  fincerity  and  earneR- 
nefs  of  my  heart.  But  I will  not  undertake 
to  juftify  all  that  I have  faid.  Some  things 
may  be  too  haRy  and  cenforious  ; or,  how- 
ever, be  unbecoming  my  place  and  Ration. 
X heartily  wifh,  that  I could  have  obferved 
the  true  medium.  For,  want  of  candour  is 
not  lefs  an  offence  againft  the  gofpel  of 
Chriftj  than  falfe  fhame,  and  want  of  courage 
in  his  caufe. 

Some  perfons  may  perhaps  think,  that  I 
ought  not  to  have  delivered  my  opinions  fo 
freely  and  openly,  concerning  the  neceffity  of 
human  actions,  and  the  ultimate  happinefs  of 
all  mankind  j but  have  left  the  reader  to 
deduce  thefe  confequences,  or  not,  as  fhould 
appear  moR  reafonable  to  him.  But  this 
would,  in  my  opinion,  have  been  a difin- 
genuous  procedure.  Befides,  thefe  tenets 
appear  to  me  not  only  innocent,  but  even* 
highly  conducive  to  the  promotion  of  piety 
and  virtue  amongft  mankind*  However, 
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that  no  one  may  mifapprehend  me  to  his  own 
hurt,  I will  here  make  two  remarks  by  way 
of  anticipation. 

Firft,  then,  I no  where  deny  practical 
free-will,  or  that  voluntary  power  over  our 
affections  and  actions,  by  which  we  deliberate, 
fufpend,  and  choofe,  and  which  makes  an 
effential  part  of  our  ideas  of  virtue  and  vice, 
reward  and  punishment ; but,  on  the  con- 
trary, eftablifh  it  (if  fo  plain  a thing  will 
admit  of  being  farther  eflablifhed)  by  Shew- 
ing in  what  manner  it  refults  from  the  frame 
of  our  natures. 

Secondly,  I do  moft  firmly  believe,  upon 
the  authority  of  the  Scriptures,  that  the 
future  punishment  of  the  wicked  will  be 
exceedingly  great  both  in  degree  and  duration, 
i.  e.  infinite  and  eternal,  in  that  real  practical 
fenfe  to  which  alone  our  conceptions  extend. 
And  were  I able  to  urge  any  thing  upon  a 
profane  carelefs  world,  which  might  convince 
them  of  the  infinite  hazard  to  which  they 
expofe  themfelves,  I would  not  fail  to  do  it, 
as  the  reader  may  judge  even  from  thofe 
paffages  for  which  I have  above  apologized. 

December,  1748. 
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PART  I. 


Containing  Observations  on  the  Frame  of  the 
Human  Body  and  Mind,  and  on  their  mutual 
Connections  and  Influences. 


INTRODUCTION. 

A'IaN  confifts  of  two  parts,  body  and  mind. 

. The  fir  ft  is  fubjecfted  to  our  fenfes  and  inquiries 
in  the  fame  manner  as  the  other  parts  of  the  exter 
nal  material  world. 

The  laft  is  that  fubftance,  agent,  principle,  &c 
to  which  we  refer  the  fenfations,  ideas,  pleafures 
pains,  and  voluntary  motions. 

Senfations  are  thofe  internal  feelings  of  the  mind 
which  arife  from  the  impreffions  made  by  externa 
objects  upon  the  feveral  parts  of  our  bodies. 
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All  our  other  internal  feelings  may  be  called  ideas. 
Some  of  thefe  appear  to  fpring  up  in  the  mind  of 
tliemfelves,  fome  are  fuggefted  by  words,  others 
arife  in  other  ways.  Many  writers  comprehend 
fenfations  under  idea  ; but  I every  where  ufe  thefe 
words  in  the  fenfes  here  afcribed  to  them. 

The  ideas  which  refemble  fenfations,  are  called 
ideas  of  fenfation  : all  the  reft  may  therefore  be  called 
intellectual  ideas. 

It  will  appear  in  the  courfe  of  thefe  obfervations, 
that  the  ideas  of  fenfation  are  the  elements  of  which 
all  the  reft  are  compounded.  Hence  ideas  of  fenfa- 
tion may  be  termed  fmple , intellectual  ones  complex. 

The  pleafures  and  pains  are  comprehended  under 
the  fenfations  and  ideas,  as  thefe  are  explained  above. 
For  all  our  pleafures  and  pains  are  internal  feelings, 
and,  converfely,  all  our  internal  feelings  feem  to  be 
attended  with  fome  degree  either  of  pleafure  or  pain. 
However,  I lhall,  for  the  moll  part,  give  the  names 
of  pleafure  and  pain  only  to  fuch  degrees  as  are 
confiderable ; referring  all  low,  evanefcent  ones  to 
the  head  of  mere  fenfations  and  ideas. 

The  pleafures  and  pains  may  be  ranged  under 
feven  general  clafifes,  viz. 

1 . Senfation  ; 

2.  Imagination  ; 

3.  Ambition; 

4.  Self-intereft ; 

5.  Sympathy.; 

6.  Theopathy ; and, 

7.  The  moral  fenfe  ; according  as  they  arife 
from, 

1.  The  impreffions  made  on  the  external  fenfes ; 

2.  Natural  or  artificial  beauty  or  deformity  ; 

3.  The  opinions  of  others  concerning  us  ; 

4.  Our  poflelfion  or  want  of  the  means  ot  hap- 
pinefs,  and  fecurity  from,  or  fubjedion  to,  the 
hazards  of  mifery ; 
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5.  The  pleafures  and  pains  of  our  fellow-crea- 
tures ; 

6.  The  affections  excited  in  us  by  the  contem- 
plation of  the  Deity ; or, 

7.  Moral  beauty  and  deformity. 

The  human  mind  may  alfo  be  confidered  as  in- 
dued with  the  faculties  of  memory , imagination  or 
fancy,  mderjlanding , affedtion , and  will. 

. Memory  is  that  faculty,  by  which  traces  of  fenfa- 
tions  and  ideas  recur,  or  are  recalled,  in  the  fame 
order  and  proportion,  accurately  or  nearly,  as  they 
.were  once  adually  prefented. 

Vi  hen  ideas,  and  trains  of  ideas,  occur,  or  are 
called  up,  in  a vivid  manner,  and  without  regard  to 
the  order  of  former  adual  impreflions  and  percep- 
tions, this  is  faid  to  be  done  by  the  power  of  imagi- 
nation or  fancy.  A 

The  mderjlanding  is  that  faculty,  by  which  we 
contemplate  mere  lenfations  and  ideas,  puriue  truth 
and  affent  to,  or  diflent  from,  propofitions. 

The  ajfeSiions  have  the  pleafures  and  pains  for 
leir  objects ; as  the  underfanding  has  the  mere 
legations  and  ideas.  By  the  aft'edions  we  are  ex- 
cited to  puriue  happinefs,  and  all  its  means,  fly 
ro^  mi  ,and  all  its  apparent  caufes. 

The  mill'  is  that  ftate  of  mind,  which  is  imme- 
diately previous  to,  and  caufes,  thofe  exprefs  ads  of 

memory,  fancy,  and  bodily  motion,  which  are 
termed  ‘voluntary . 

The  motions  of  the  body  are  of  two  kinds,  automa- 
^ and  voluntary.  The  automatic  motions  are  thofe 
which  arife  from  the  mechanifm  of  the  body  in  an  evi- 

fefemManner-.  T!’ey  are  Called  hi  r 

tefemblance  to  the  motions  of  automata,  or  ma- 

clnnes,  whofe  principle  of  motion  is  within  themfelves  ' 

Of  th.s  kind  are  the  motion  of  the  heart,  and  nil,  ' 

ill  tho'f  0t'hn  l°f ‘v  r0WelS-  'The  voluntary  motions 
thofe  which  arife  from  ideas  and  affefti'ons,  and 

B 2 which 


iv  INTRODUCTION. 

which  therefore  are  referred  to  the  mind ; the  imme- 
diately preceding  {fate  of  the  mind,  or  of  the  ideas 
and  aflfedions,  being  termed  will,  as  noted  in  the 
laft  article.  Such  are  the  adions  of  walking,  hand- 
ling, fpeaking,  &c.  when  attended  to,  and  per- 
formed with  an  exprefs  defign. 

This  may  ferve  as  a ihort  account  of  the  chief 
fubjeds  confidered  in  the  firft  part  of  thefe  obfer- 
vations.  Thefe  fubjeds  are  fo  much  involved  in 
each  other,  that  it  is  difficult,  or  even  impoffible,  to 
begin  any  where  upon  clear  ground,  or  fo  as  to  pro- 
ceed entirely  from  the  Data  to  the  ^uaftta,  from 
things  known  to  fuch  as  are  unknown.  I will  en- 
deavour it  as  much  as  I can,  and  for  that  purpofe 
fhall  obferve  the  following  order. 

Firft , I Avail  lay  down  the  general  laws,  accord- 
ing to  which  the  fenfations  and  motions  are  per- 
formed, and  our  ideas  generated. 

Secondly , I fhall  confider  each  of  the  fenfations 
and  motions  in  particular,  and  inquire  how  far  the 
phenomena  of  each  illuftrate,  and  are  illuftrated  by, 
the  foregoing  general  laws. 

' Thirdly , I Avail  proceed  in  like  manner  to  the  par- 
ticular phenomena  of  ideas,  or  of  underftanding, 
affedion,  memory,  and  imagination;  applying  to 
them  what  has  been  before  delivered. 

Laftly , I Avail  endeavour  to  give  a particular 
hiftory  and  analyfis  of  the  fix  clafles  of  intelledual 
pleafures  and  pains,  viz.  thofe  of  imagination,  am- 
bition, felf-intereft,  fympathy,  theopathy,  and  the 
moral  fenfe. 
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Of  the  General  Laws  according  to  zvhich  the  Sen-' 
sat io ns  and  Motions  are  performed-,  and  oirr 
Ideas  generated. 


My  chief  defign  in  the  following  chapter,  is, 
briefly,  to  explain,  eftablilh,  and  apply  the  do&rines 
of  vibrations  and  ajfociation.  The  firft  of  thefe 
do&rines  is  taken  from  the  hints  concerning  the  per- 
formance of  fenfation  and  motion,  which  Sir  Ifaac 
Newton  has  given  at  the  end  of  his  Principia , and 
in  the  queftions  annexed  to  his  Optics  ; the  laid,  from 
what  Mr.  Locke , and  other  ingenious  perfons  fince 
his  time  have  delivered  concerning  the  influence  of 
af'ociation  over  our  opinions  and  affe&ions,  and  its 
life  in  explaining  thofe  things  in  an  accurate  and 
precife  way,  which  are-  commonly  referred  to  the 
power  of  habit  and  cuftom,  in  a general  and  in- 
determinate one. 
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Of  the  Doctrines  of  Vibrations. 

The  dodtrine  of  vibrations  may  appear  at  firft 
fight  to  have  no  connection  with  that  of  aJJ'ociation  ; 
however,  if  thefe  dodtrines  be  found  in  fadt  to  con- 
tain the  laws  of  the  bodily  and  mental  powers  re- 
fpedtively,  they  muft  be  related  to  each  other,  fince 
the  body  and  mind  are.  One  may  expect  that  vi- 
brations fhould  infer  aJJ'ociation  as  their  effedt,  and 
aJJ'ociation  point  to  vibrations  as  its  caufe.  I will 
endeavour,  in  the  prefent  chapter,  to  trace  out  this 
mutual  relation. 

The  proper  method  of  philofophizing  feems  to 
be,  to  difcover  and  eftablifh  the  general  laws  of 
adtion,  affedting  the  fubjedt  under  confideration, 
from  certain  feledt,  well-defined,  and  well-attefted 
phenomena,  and  then  to  explain  and  predict  the 
other  phenomena  by  thefe  laws.  This  is  the 
method  of  analyfis  and  fynthefis  recommended  and 
followed  by  Sir  Ifaac  Newton. 

I lhall  not  be  able  to  execute,  with  any  accuracy, 
what  the  reader  might  expedt  of  this  kind,  in  re- 
fpedt  of  the  dodtrines  of  vibrations  and  aJJ’ociation , 
and  their  general  laws,  on  account  of  the  great 
intricacy,  extenfivenefs,  and  novelty  of  the  lubjedt. 
However,  I will  attempt  a fketch  in  the  beft  man- 
ner I can,  for  the  fervice  of  future  inquirers. 
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SECT.  I. 

OF  THE  DOCTRINE  OF  VIBRATIONS,  AND  ITS 
USE  FOR  EXPLAINING  THE  SENSATIONS. 

PROP.  I. 

The  zvhite  medullary  Subjlance  of  the  Brain , fpinal 
Marrow , and  the  Nerves  proceeding  from  them , is 
the  immediate  Injlrument  of  Senfation  and  Motion. 


Under  the  word  brain , in  thefe  obfervations , I 
comprehend  all  that  lies  within  the  cavity  of  the 
Ikull,  i.  e.  the  cerebrum , or  brain,  properly  fo  called, 
the  cerebellum,  and  the  medulla  oblongata. 

This  propofition  feems  to  be  fufticiently  proved  in 
the  writings  of  phyficians  and  anatomifts ; from  the 
ftrudture  and  fun&ions  of  the  ieveral  organs  of  the 
human  body ; from  experiments  on  living  animals ; 
from  the  fymptoms  of  difeafes,  and  from  diffec- 
tions  of  morbid  bodies.  Senfibility,  and  the  power 
of  motion,  feem  to  be  conveyed  to  all  the  parts, 
in  their  natural  flate,  from  the  brain  and  fpinal 
marrow,  along  the  nerves.  Thefe  arife  from  the 
medullary,  not  the  cortical  part,  every  where,  and 
are  themfelves  of  a white  medullary  fubftance. 
When  the  nerves  of  any  part  are  cut,  tied,  or 
comprefled  in  any  confiderable  degree,  the  func- 
tions of  that  part  are  either  entirely  deftroyed,  or 
much  impaired.  When  the  fpinal  marrow  is  com- 
prefled  by  a diflocation  of  the  vertebra  of  the  back, 
all  the  parts,  whole  nerves  arife  below  the  place  of 
diflocation,  become  paralytic.  When  any  confider- 
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able  injury  is  done  to  the  medullary  fubftance  of 
the  brain,  fenfation,  voluntary  motion,  memory, 
and  intellect,  are  either  entirely  loft,  or  much  im- 
paired ; and  if  the  injury  be  very  great,  this  extends 
immediately  to  the  vital  motions  alfo,  viz.  to  thofe 
of  the  heart,  and  organs  of  refpiration,  fo  as  to  oc- 
cafion  death.  But  this  does  not  hold  equally  in  re- 
l'pect  of  the  cortical  fubftance  of  the  brain  ; perhaps 
not  at  all,  unlefs  as  far  as  injuries  done  to  it  extend 
themfelves  to  the  medullary  fubftance.  In  diftec- 
tions  after  apoplexies,  palfies,  epilepfies,  and  other 
diftempers  affecting  the  fenfations  and  motions,  it 
is  ufual  to  find  fome  great  diforder  in  the  brain, 
from  preternatural  tumors,  from  blood,  matter,  or 
ferum,  lying  upon  the  .brain,  or  in  its  -ventricles, 
&c.  This  may  fuffice  as  general  evidence  for  the 
prefent.  The  particular  reafons  of  fome  of  thefe 
phenomena,  with  more  definitive  evidences,  will  offer 
themfelves  in  the  courfe  of  thefe  obfervations. 


PROP.  II. 

I he  white  medullary  Subfiance  of  the  Brain  is  alfo  the 
immediate  Infirument , by  which  ideas  are  prefented  to 
the  Mind:  or , in  other  Words , whatever  Changes 
are  made  in  this  Subfance , correfponding  Changes  art 
made  in  our  Ideas ; and  vice  verfa. 

The  evidence  for  this  propofition  is  alfo  to  be 
taken  from  the  writings  of  phyficians  and  anatomifts; 
but  efpecially  from  thofe  parts  of  thefe  writings, 
which  treat  of  the  faculties  of  memory,  attention, 
imagination,  &c.  and  of  mental  diforders.  It  is 
fufficiently  manifeft  from  hence,  that  the  perfection 
of  our  mental  faculties  depends  upon  the  perfection 
of  this  fubftance ; that  all  injuries  done  to  it,  affect 
the  trains  of  ideas  proportionably ; and  that  thefe 
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cannot  be  reftored  to  their  natural  courfe,  till  fuch 
injuries  be  repaired.  Poifons,  fpirituous  liquors, 
opiates,  fevers,  blows  upon  the  head,  &c.  all  plainly 
affeft  the  mind,  by  firft  difordering  the  medullary 
fubftance.  And  evacuations,  reft,  medicines,  time, 
&c.  as  plainly  reftore  the  mind  to  its  former  ftate, 
by  reverfing  the  foregoing  fteps.  But  there  will  be 
more  and  more  definite  evidence  offered  in  the 
courfe  of  thefe  obfervations . 


prop.  hi.  : 

"The  Senfations  remain  in  the  Mind  for  a Jhort  fime 
after  the  fenfible  Objects  are  removed. 


This  is  very  evident  in  the  fenfations  impreffed 
on  the  eye.  . Thus,  to  ufe  Sir  Ifaac  Newton’s  words. 
If  a burning  coal  be  nimbly  moved  round  in  a 
“ circle,  with  gyrations  continually  repeated,  the 
“whole  circle  will  appear  like  fire;  the  reafon  of 
which  is,  that  the  fenfation  of  the  coal,  in  the 
feveral  places  of  that  circle,  remains  impreffed  on 
the  fenforium , until  the  cqal  return  again  to  the 
“ fame  place.  And  fo  in  a quick  confecution  of 
the  colours,  (viz.  red,  yellow,  green,  blue,  and 
purple,  mentioned  in  the  experiment,  whence  this 
paffage  is  taken)  “ the  imprefiion  of  every  colour 
r^ams  on  the  fenforium,  until  a revolutiou  of  all 
“ the  coiours  be  completed,  and  that  firft  colour 
return  again.  The  impreflions  therefore  of  all 
the  fucceffive  colours,  are  at  once  in  the  fenforium — 
and  beget  a fenfation  of  white.”  Opt.  ‘fl.  I.  n.  2. 
Experiment  10.  1 1 ’ 

Thus  alfo,  when  a perfon  has  had  a candle,  a 
window,  or  any  other  lucid  or  wdl-defined  objeft, 
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before  his  eyes,  for  a confiderable  time,  he  may 
perceive  a very  clear  and  precife  image  thereof  to  be 
left  in  the  fenforium , fancy,  or  mind  (for  thefe  I 
confider  as  equivalent  expreflions  in  our  entrance 
upon  thefe  difquifitions),  for  fome  time  after  he  has 
clofed  his  eyes.  At  leaft  this  will  happen  frequently 
to  perfons,  who  are  attentive  to  thefe  things,  in  a 
gentle  way  : for  as  this  appearance  efcapes  the  notice 
of  thofe  who  are  entirely  inattentive,  fo  too  earned 
a defire  and  attention  prevents  it,  by  introducing 
another  date  of  mind  or  fancy. 

To  thefe  may  be  referred  the  appearance  men- 
tioned by  Sir  Ifaac  Newton , Opt.  %.  1 6.  viz.  “ When 
“ a man  in  the  dark  preffes  either  corner  of  his 
“ eye  with  his  finger,  and  turns  his  eye  away  from 
“ his  finger,  he  will  fee  a circle  of  colours  like  thofe 
“in  the  feather  of  a peacock’s  tail.  And  this 
“ appearance  continues  about  a fecond  of  time, 
“ after  the  eye  and  finger  have  remained  quiet.” 
The  fenfation  continues  therefore  in  the  mind  about 
a fecond  of  time  after  its  caufc  ceafes  to  aft. 

The  fame  continuance  of  the  fenfations  is  alfo 
evident  in  the  ear.  For  the  founds  which  we  hear, 
are  reflected  by  the  neighbouring  bodies  ; and 
therefore  confid  of  a variety  of  founds,  fucceeding 
each  other  at  different  didances  of  time,  according 
to  the  didances  of  the  feveral  reflecting  bodies; 
which  yet  caufes  no  condition,  or  apparent  com- 
plexity of  found,  unlefs  the  didance  of  the  reflecting 
bodies  be  very  confiderable,  as  in  fpacious  buildings. 
Much  lefs  are  we  able  to  difiinguifh  the  fucceflive 
pulfes  of  the  air,  even  in  the  graved  founds. 

As  to  the  fenfes  of  tade  and  fmell,  there  feems  to 
be  no  clear  direCt  evidence  for  the  continuance  of 
their  fenfations,  after  the  proper  objeCts  are  re- 
moved. But  analogy  would  incline  one  to  believe, 
that  they  mud  relemble  the  fenfes  of  fight  and 
hearing  in  this  particular,  though  the  continuance 

cannot 
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cannot  be  perceived  diftindly,  on  account  of  the 
lhortnefs  of  it,  or  other  circumftances.  For  the 
fenfations  muft  be  fuppofed  to  bear  fuch  an  analogy 
to  each  other,  and  fo  to  depend  in  common  upon 
the  brain,  that  all  evidences  for  the  continuance  of 
fenfations  in  any  one  fenfe,  will  extend  themfelves  to 
the  reft.  Thus  all  the  fenfes  may  be  confidered  as 
fo  many  kinds  of  feeling ; the  tafte  is  nearly  allied 
to  the  feeling,  the  fmell  to  the  tafte,  and  the  fight 
and  hearing  to  each  other.  All  which  analogies 
will  offer  themfelves  to  view,  when  we  come  to 
examine  each  of  thefe  fenfes  in  particular. 

In  the  fenfe  of  feeling,  the  continuance  of  heat, 
after  the  heating  body  is  removed,  and  that  of  the 
fmart  of  a wound,  after  the  inftant  of  inflidion, 
feem  to  be  of  the  fame  kind  with  the  appearances 
taken  notice  of  in  the  eye  and  ear. 

But  the  greateft  part  of  the  fenfations  of  this  fenfe 
refemble  thofe  of  tafte  and  fmell,  and  vanifli  to 
appearance  as  foon  as  the  objeds  are  removed. 


PROP.  IV. 

External  Objects  imprefjed  upon  the  Senfes  occaJion3  JirJl 
in  the  Nerves  on  which  they  are  imprejjed,  and  then 
in  the.  Brain , Vibrations  of  the  fmall , and , as  one  may 
fay,  infinitefimal , medullary  P articles. 

These  vibrations  are  motions  backwards  and 
forwards  of  the  fmall  particles;  of  the  fame  kind 
wit  i the  ofcillations  of  pendulums,  and  the  trem- 
blings of  the  particles  of  founding  bodies.  They 
mult  be  conceived  to  be  exceedingly  fhort  and 
lmall,  lo  as  not  to  have  the  leaft  efficacy  to  difturb 
or  move  the  whole  bodies  of  the  nerves  or  brain, 
•r or  that  the  nerves  themfelves  Ihould  vibrate  like 

mufical 
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mufical  firings,  is  highly  abfurd ; nor  was  it  ever 
aflerted  by  Sir  Ifaac  Nezvton , or  any  of  thofe  who 
have  embraced  his  notion  of  the  performance  of 
fenfation  and  motion,  by  means  of  vibrations. 

In  like  manner,  we  are  to  fuppofe  the  particles 
which  vibrate,  to  be  of  the  inferior  orders,  and  not 
thofe  biggefl  particles,  on  which  the  operations  in 
chemiftry,  and  the  colours  of  natural  bodies,  de- 
pend, according  to  the  opinion  of  Sir  Ifaac  Newton. 
Hence,  in  the  propofition , I term  the  medullary 
particles,  which  vibrate,  infinitefimal. 

Now  that  external  objects  imprefs  vibratory  mo- 
tions upon  the  medullary  fubftance  of  the  nerves 
and  brain  (which  is  the  immediate  inftrument  of 
fenfation,  according  to  the  firjl  propofition ),  appears 
from  the  continuance  of  the  fenfations  mentioned  in 
the  third ; fince  no  motion  befides  a vibratory 
one,  can  refide  in  any  part  for  the  lead  moment  of 
time.  External  objefts,  being  corporeal,  can  aft 
upon  the  nerves  and  brain,  which  are  alfo  corporeal, 
by  nothing  but  imprefling  motion  on  them.  A vi- 
brating motion  may  continue  for  a fhort  time  in  the 
fmall  medullary  particles  of  the  nerves  and  brain, 
without  difturbing  them,  and  after  a fhort  time  would 
ceafe  ; and  fo  would  correfpond  to  the  above-men- 
tioned fhort  continuance  of  the  fenfations;  and  there 
feems  to  be  no  other  lpecies  of  motion  that  can 
correfpond  thereto. 

Cor.  As  this  propofition  is  deduced  from  the  fore- 
going, fo  if  it  could  be  eftabliflied  upon  independent 
principles  (of  which  I fhall  treat  under  the  next),  the 
foregoing  might  be  deduced  from  it.  And,  on  this 
fuppofition,  there  would  be  an  argument  for  the 
continuance  of  the  fenfations,  after  the  removal  of 
their  objefts ; which  would  extend  to  the  fenfes  of 
feeling,  tafhe,  and  fmell,  in  the  fame  manner  as  to 
thofe  of  fight  and  hearing. 
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PROP.  V. 

The  Vibrations  mentioned  in  the  ■ loft  Proportion  are  ex- 
cited, propagated,  and  kept  up,  partly  by  the  JEther , 
i.  e.  by  a very  fubtle  and  elaftic  Fluid,  and  partly 
by  the  Uniformity,  Continuity,  Softnefs,  and  atUve 
Powers  of  the  Medullary  Subjlance  of  the  Brain , 
fpinal  Marrow,  and  Nerves. 


This  propofition  is  chiefly  an  evidence  and  expla- 
nation of  the  foregoing ; and  accordingly  might 
have  been  included  in  it.  However,  as  it  is  of  great 
importance  in  the  prefent  fubjed,  I thought  it  beft 
to  give  it  a diftind  place  and  confideration. 

Before  I enter  upon  the  proof  of  it,  it  will  be  ' 
proper  to  premife  fomething  by  way  of  explanation, 
concerning  the  sether,  and  the  qualities  of  the 
medullary  fubftance  juft  mentioned. 

Sir  Ifaac  Nezvton  fuppofes,  that  a very  fubtle  and 
elaftic  fluid,  which  he  calls  ather,  for  the  fake  of 
treating  upon  it  commodioufly  under  an  appropriated 
name,  is  diffufed  through  the  pores  of  grofs  bodies, 
as  well  as  through  the  open  fpaces,  that  are  void  of 
grofs  matter.  He  fuppofes  hkewife,  that  it  is  rarer 
in  the  poies  of  bodies  than  in  open  fpaces,  and  even 
rarer  in  fmall  pores  and  denfe  bodies,  than  in  large 
pores  and  rare  bodies ; and  alfo  that  its  denlity  in- 
creafes  in  receding  from  grofs  matter,  fo,  for  inftance, 
as  to  be  greater  at  the  of  an  inch  from  the  fur- 
lace  of  any  body  than  at  its  furface ; and  fo  on.  To 
the  adion  . of  this  asther  he  afcribes  the  attradions 
of  gravitation  and  cohefion,  the  attradions  and 
repulfions  of  eledrical  bodies,  the  mutual  influ - 
cnees  of  bodies  and  light  upon  each  other,  the 
c s and  communication  of  heat,  and  the  perform- 
ance of  animal  fenfation  and  motion.  My  bufmefs 

in. 
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in  thefe  ohfervations , is  only  with  the  laft  ; but  the 
reader  will  do  well  to  confult  what  Sir  Ifaac  Newton 
has  himfelf  advanced  concerning  the  exiftence  of  this 
ather,  and  the  properties  and  powers  which  he  has 
aferibed  to  it,  in  the  'laft  paragraph  of  his  Principia, 
the  Qiiejlions  annexed  to  his  Optics , and  a Letter 
from  him  to  Mr.  Boyle , lately  publilhed  in  Mr. 
Boyle's,  Life.  As  to  myfelf,  I am  not  fatisfied,  that 
I underftand  him  perfectly  on  this  lubjeCt.  I will 
hint  a few  things  partly  from  him,  partly  from  my 
own  reflections,  concerning  the  exiftence  and  pro- 
perties of  this  aether. 

Since  a thermometer  kept,  in  vacuo , varies  with 
the  heat  and  cold  of  the  room,  in  which  it  is 
placed,  as  much  as  another  furrounded  by  air  ; and 
fince  the  fmall  parts  of  hot  bodies  probably  vibrate 
to  and  fro,  and  by  thus  vibrating  keep  up  the  heat 
for  a certain  time  ; one  may  conjecture,  that  a fub- 
tle  medium  remains  after  the  air  is  exhaufted,  and 
that  heat  is  communicated  to  the  thermometer 
fufpended  in  vacuo  by  the  vibrating  motions  of  this 
medium.  See  Opt.  Qu.  18. 

The  greater  denflty  of  the  tether  at  a diftance 
from  bodies  than  at  their  furface,  may  be  conjeCtured 
from  the  various  phtenomena  folved  by  this  luppo- 
iition  ; which  phenomena  may  alfo  be  alleged  as 
probable  evidences  of  the  exiftence  of  the  tether. 
See  Opt.  §>u.  and  the  Letter  to  Mr.  Boyle. 

The  great  fubtlety  and  elafticity  of  the  tether 
may  be  inferred  from  the  motions  of  the  planets, 
and  quick  propagation  of  light,  if  we  firft  fuppole 
its  exiftence,  and  concurrence  in  the  propagation  of 
light,  and  efficacy  - in  caufing  gravity.  And  from 
its  great  elafticity  we  may  infer,  that  it  is  extremely 
fufceptible  of  vibrations  and  pulfes,  in  the  fame  , 
manner  as  common  air.  See  Opt.  §>uer. 

Since  the  grofs  bodies  that  lie  upon  the  iurface  of 
the  earth  emit  air  particles,  conftituting  a thin, 

elaftic 
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elaftic  fluid,  of  great  efficacy  in  performing  the 
ordinary  operations  of  nature,  it  feems  not  unna- 
tural to  exped,  that  the  ffnall  particles  of  bodies 
fhould  emit  a proportionably  attenuated  air,  i.  e.  an 
aether,  which  may  likewife  have  a great  (hare  in  the 
fubtle  adions  of  the  fmall  particles  of  bodies  over 
each  other.  The  emiffion  of  odoriferous  particles, 
light,  magnetical  and  eledrical  effluvia,  may  alfo 
be  fome  preemption  in  favour  of  the  exiftence  of  the 
ffither.  Moreover,  it  is  reafonable  to  exped,  that  it 
fhould  have  a repulfive  force  in  refped  of  the  bodies 
which  emit  it  3 and  for  the  fame  reafons,  its  par- 
ticles may  repel  each  other.  ^ It  may  therefore  be 
elaftic,  compreffible,  and  apt  to  receive  vibrations 
from  the  laft  caufe  3 and,  from  the  firft,  may  be 
rarer  within  the  pores  of  bodies  than  in  large  open 
fpaces,  and  grow  denfer  _ as  the  diftance  from  grofs 
matter  mcreales.  Our  air  is  indeed  denfer  near  the 
earth  than  in  the  higher  regions  3 but  this  is  owing 
to  its  gravity,  prevailing  againft  its  expanfive  force. 
If  we  iuppofe  the  gravity  of  the  tether  to  be  very 
fmall,  and  its  elafticity  or  expanfive  and  repulfive 
force  very  great,  both  which  muft  be  fuppofed, 
if  we  admit  it  at  all  in  the  manner  propofed  by 
Sir  Ifaac  Newton , its  denfity  may  increafe  in  receding 
from  grofs  matter,  and  be  much  lefs  in  the  pores  of 
bodies,  than  in  open  fpaces'  void  of  grofs  matter. 

. , s we  may  fuppofe  even  the  air,  which  remains 

in  the  large  pores  of  fuch  bodies  as  repel  its  particles, 
to  be  rarer  than  the  common  external  air. 

Laftiy,  Let  us  fuppofe  the  exiftence  of  the  tether, 
with  thefe  its  properties,  to  be  deftitute  of  all  dired 
evidence,  ftill,  if  it  ferves  to  explain  and  account  for 
a great  variety  of  phenomena,  it  will  have  an  indi- 
red  evidence  in  its  favour  by  this  means.  Thus  we 
admit  the  key  of  a cypher  to  be  a true  one,  when  it 

? f7pher  comPletely  J and  the  decypherer 
judges  himfelf  to  approach  to  the  true  key,  in  pro- 
portion 
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portion  as  he  advances  in  the  explanation  of  the 
cypher;  and  this  without  any  direct  evidence  at  all. 
And  as  the  falfe  and  imperfed  keys,  which  turn  up 
to  the  decypherer  in  his  refearches  prepare  the 
way  for  the  difcovery  of  the  true  and  complete  one, 
fo  any  hypothefis  that  has  fo  much  plaufibility,  as 
to  explain  a confiderable  number  of  fads,  helps  us 
to  digeft  thefe  fads  in  proper  order,  to  bring  new 
ones  to  light,  and  to  make  Experimenta  Crucis  for 
the  lake  of  future  inquirers.  The  rule  of  falfe 
affords  an  obvious  and  ftrong  inftance  of  the  poffi- 
bility  of  being  led,  with  precifion  and  certainty  to  a 
true  conclufion  from  a falfe  polition  ; and  it  is  of 
the  very  elfence  of  algebra  to  proceed  in  the  way 

of  fuppofition.  . 

We  come  next  to  confider  the  uniformity  and 
continuity  of  the  white  medullary  fubftance  of  the 
brain,  fpinal  marrow,  and  nerves.  Now  thefe  are 
evident  to  the  eye,  as  far  as  that  can  be  a judge  of 
them.  The  white  medullary  fubftance  appears  to  be 
every  where  uniform  and  fimilar  to  itfelf  throughout 
the  whole  brain,  fpinal  marrow,  and  nerves ; and 
though  the  cortical  fubftance  be  mixed  with  the  me- 
dullary in  the  brain,  and  fpinal  marrow,  and  perhaps 
in  the  ganglions  and  plexufes,  yet  it  does  not  appear, 
that  the  communication  of  any  one  part  of  the  me- 
dullary fubftance  with  every  other,  is  cut  off  any 
where  by  the  intervention  of  the  cortical.  There 
is  no  part 'of  the  medullary  fubftance  leparated  from 
the  reft,  but  all  make  one  continuous  white  body ; 
fo  that  if  we  fuppofe  vibrations  apt  to  run  freely 
along  this  body  from  its  uniformity,  they  muft  per- 
vade the  whole,  in  whatever  part  they  are  nrft  ex- 

v cited,  from  its  continuity. 

The  excefiive  minutenefs  of  the  veffels  of  whicl 
the  medullary  fubftance  confifts,  may  alio  be  con- 
ceived as  inferring  its  uniformity  and  continui  v. 
Thefe  v«ffels  are,  by  all  anatomifts  and  phyfio  o- 
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o-ifts,  fuppofed  to  arife  from  thofe  of  the  cortical 
iubftance,  this  being  agreeable  to  the  analogy  of  the 
other  parts  of  the  body.  And  it  follows  from  the 
fame  analogy,  that  they  mull  be  fmaller  than  thofe 
veflels  from  which  they  arife.  But  the  finer  orders 
of  the  veflels  of  the  cortical  fubftance  are  far  too 
minute  to  admit  of  the  molt  fubtle  injections,  the 
belt  injectors  having  never  penetrated  farther  than 
the  grofler  orders  of  veflels  in  the  cortical  fubftance. 
We  may  therefore  well  fuppofe,  that  the  medullary 
fubftance  confifts  of  a texture  of  veflels  fo  ffnall  and 
regular,  as  that  it  may  have  no  vacuity  or  interval 
in  it,  fuflicient  to  interrupt  or  difturb  the  vibrations 
of  the  ffither,  and  concomitant  bnes  of  the  fmall 
medullary  particles,  propagated  through  this  fub- 
ftance in  the  manner  to  be  defcribed  below. 

The  foftnefs  of  the  medullary  fubftance  is,  in  like 
manner,  evident  to  the  fenfes,  and  the  natural  con- 
fequence  of  the  extreme  fmallnefs  of  the  compound- 
ing veflels,  and  fluids  circulating  through  them. 

If  we  admit  the  foregoing  account  of  the  uniform 
continuous  texture  of  the  medullary  fubftance,  it 
will  follow,  that  the  nerves  are  rather  folid  capilla- 
ments,  according  to  Sir  Ifaac  Newton , than  fmall 
tubuli , according  to  Boerhaave.  And  the  fame  con- 
clufion  ariles  from  admitting  the  doctrine  of  vibra- 
tions. 7 he  vibrations  hereafter  to  be  defcribed'may 
more  eafilv  be  conceived  to  be  propagated  along  folid 
capillaments,  fo  uniform  in  their  texture  as  to  be 
pellucid  when  fingly  taken,  than  along  hollow  tubuli. 
For  the  fame  reafons,  the  doiftrine  of  vibrations  will 
fcarce  permit  us  to  fuppofe  the  brain  to  be  a gland 
properly  fo  called;  fince  the  difformity  of  texture, 
required  in  a gland,  appears  inconfiftent  with  the  free 
propagation  of  vibrations.  Neither  can  we  conclude 
the  brain  to  be  a gland,  from  the  great  quantity  of 
Wood  lent  to  it  by  the  heart.  It  is  probable  ^indeed, 
that  this  is  required  on  account  of  the  important 
’ 0L'  I-  • . C functions 
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fundions  of  accretion,  nutrition,  fenfation,  and  mo- 
tion, which  are  plainly  performed  by  the  brain.  But 
then  thefe  functions  admit  of  as  eafy  an  explanation 
on  the  hypothecs  here  propofed,  as  on  that  of  a glan- 
dular fecretion,  called  nervous  fluid,  animal  fpirits, 
he.  In  the  mean  time,  I cannot  but  acknowledge 
many,  or  even  moft  things,  in  the  Boerhaavian  doc- 
trine concerning  the  ftrudure  and  fundions  of  the 
brain,  to  be  beautiful,  juft,  and  ufeful.  And  it  may 
even  be,  that  the  dodrine  of  a glandular  fecretion, 
properly  qualified,  is  not  inconfiftent  with  that  of 
vibrations. 

Sir  Ifaac  Newton  fuppofes  the  nerves,  when  fingly 
taken,  to  be  pellucid,  becaufe  otherwife  they  could 
not  be  fufficiently  uniform  for  the  purpofe  of  tranf- 
mitting  vibrations  freely  to  and  from  the  br^in  ; the  , 
opacity  of  any  body  being,  according  to  him,  an 
argument,  that  its  pores  are  fo  large  and  irregular, 
as  to  difturb  and  interrupt  the  vibrations  of  the 
jether.  For  the  fame  reafons,  we  muft  fuppofe  the 
fibrils  of  the  medullary  fubftance  of  the  brain  to  be 
pellucid,  when  fingly  taken.  And  this  confideration 
may  incline  one  to  conjedure,  that,  in  palfies,  the 
infinitefimal  vefl'els  of  the  fibrils  of  the  brain,  and 
capillaments  of  the  nerves,  are  fo  obftruded,  as  to 
render  thefe  fibrils  and  capillaments  white  and  opake, 
in  the  fame  manner  as  the  hair  in  old  age,  or  the 


Cornea  in  an  Albugo.  ' 

Since  the  Pin  Mater,  with  its  blood  veflels,  enters 
the  interftices  of  the  feveral  folds  of  the  brain,  one 
mav  fufped,  that  it  penetrates  not  only  the  cortical 
fubftance,  but  alfo  the  medullary,  along  with  the 
feveral  defending  orders  of  veflels,  and  con  equently 
that  it  divides  and  fubdivides  the  medullary  lubftance 
into  various  greater  and  lefler  regions.  One  may 
affirm  at  lead,  that  fuch  a diftnbutiomof  the  Pta  Ma- 
ter would  be  greatly  analogous  to  that  of  the  cellu  ai 
membrane,  through  the  fyftem  of  tnurdes.^eir 
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leparate  portions,  fibres,  and  fibrils.  But  then  w<? 
may  reafonably  fuppofe  the  Pia  Mater  to  be  fo  attenu- 
ated in  thefe  its  proceffes,  as  that  the  medullary  fub- 
ftance  may  flill  remain  fufficiently  uniform  for  the  free 
propagation  of  vibrations.  Or,  if  there  be  fome  little 
impediment  and  confinement  in  certain  regions,  on 
account  of  fome  exceedingly  {mail  difcontinuity,  ari- 
fing  from  this  intervention  of  the  Pia  Mater  between 
certain  regions,  it  may,  as  it  feems  to  me,  fuit  this 
theory  rather  better  than  an  abfolute  and  perfeft 
continuity,  as  before  fuppofed.  It  is  reafonable  alfo 
to  think,  that  the  nerves  of  different  parts  have  innu- 
merable communications  with  each  other  in  the  brain, 
in  the  ganglions  (which  are,  as  it  were,  little  brains, 
according  to  the  opinion  of  Winjlow ),  and  even  in 
theplexufesj  and  that  many  phenomena,  particu- 
larly thofe  of  the  fympathetic  kind,  are  deducible 
from  thele  communications.  But  as  it  feems  impof- 
fible  to  trace  out  thefe  communications  anatomically, 
oil  account  of  the  great  foftnefs  of  the  brain,  we  mull 
content  ourfelves  with  fuch  conje&ures  as  the  pheno- 
mena fhall  iuggeft,  trying  them  by  one  another,  and 
admitting  for  the  prefent  thofe  which  appear  moft 
confiftent  upon  the  whole,  till  farther  light  appears.' 
The  fame,  or  even  a greater,  obfcurity  attends  all  in- 
quiries into  the  ufes  of  the  particular  fhape  and  pro- 
tuberances of  the  medullary  fubflance  of  the  brain. 

e come,  in  the  lafl  place,  to  confider  what  aCtive 
properties  may  belong  to  the  fmall  particles  of  the 
ue  u ary  ubflance,  i.  e.  to  the  fmall  particles  which 
compofe  either  the  ultimate  velfels  of  this  fubflance, 
or  the  fluid  which  circulates  in  thefe  ultimate  veffels. 
llie  common  doCtrine  concerning  the  powers  of  the 

cSuinlftHm  rT°‘f  the  fluid  fecrePted  by!  and 

of  a vfrv  !«' r0Ugh’  the  medulliu7  fubflance,  to  be 
tl,e  t ft7  ?T  nature  ; and  tllis  "lay  be,  though 

mab  HTC  °f  the  ”edullary  fubflance  in  brute  ani- 
mals. d, (covers  no  fuch  aftivity . For  the  power  of 
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impreffmg  tades  Teems  to  refide  in  particles  much 
larger  than  thole  which  we  are  here  confidering.  And 
it  is  fufficiently  obvious,  that  many  poifons,  mineral, 
vegetable,  and  animat,  have  the  mod  adtive  properties 
concealed  under  infipid,  or  at  lead  moderate  favours. 
Now  that  Tome  powers  of  attradlion  or  repulfion,  or 
rather  of  both  at  different  didances,  refide  in  the  fmall 
particles  of  the  medullary  fubdance,  can  fcarce  be 
doubted  after  fo  many  indances  and  evidences,  as 
Sir  Ifacic  Newton  has  produced,  of  attractive  and 
repuifive  powers  in  the  fmall  particles  of  various 
bodies,  Optics,  Query  31.  meaning,  as  he  does,  by 
attradlion  and  repulfion,  a mere  mathematical  ten- 
dency to  approach  and  recede,  be  the  caufe  what  it 
will,  impulfe,  preffure,  an  unknown  one,  or  no  phy- 
fical  caufe  at  all,  but  the  immediate  agency  of  the 
Deity.  The  fmallnefs  alfo  of  the  particles  of  the 
medullary  fubdance  may  not  improbably  increafe 
their  activity,  in  refpedt  of  their  bulk,  agreeably  to 
Sir  Ifaac  Newton's  conjedture  concerning  the  particles 
of  the  aether.  Which  may  be  farther  inferred  from 
the  nature  of  thefe  attradfions  and  repulfionsj  for 
fince'  they  feem  to  be  as  fome  reciprocal  power  of  the 
didance,  we  may  judge,  that  only  the  neared  paits  of 
larc^e  particles  will  be  eminently  adtive,  and  that  the 
more  remote  ones  will  be  an  impediment  to  their 
adtions ; whence  fmall  particles,  having  nearly  as 
oreat  adtive  powers,  and  much  lefs  matter  to  e 
moved,  will,  upon  the  whole,  be  more  adtive  in  pro- 
portion to  their  bulk,  than  large  ones.  If  we  farther 
fuppofe  the  particles  of  the  fluids,  which  circulate 
through  the  ultimate  veffels  of  the  medullary  fub- 
dance, to  be  final ler  than  the  particles  which  compo.e 
thefe  veffels,  then  will  they  alio  be  more  adtive.  And 
thus  we  feem  to  approach  to  all  that  is  probable  in  ne 
received  dodtrines  concerning  the  nervous  fluid,  and 
the  animal  fpirits,  fuppofed  to  be  either  the  fame  or 
different  things  j and  all  the  arguments  which  Boer- 
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baave  has  brought  for  his  hypothefis,  of  a glandular 
fecretion  of  a very  fubtle  active  fluid  in  the  brain, 
may  be  accommodated  to  the  Newtonian  hypothefis 
of  vibrations. 

Having  thus  endeavoured  to  fettle  our  notions 
concerning  the  aether,  and  eftablifh  our  evidences  for 
its  exiftence  and  properties,  and  for  the  uniformity, 
continuity,  foftnels,  and  adive  powers  of  the  medul- 
lary fubftance,  we  come,  in  the  next  place,  to  inquire 
in  what  manner  thele  may  ferve  to  explain  or  evince 
the  vibrations  of  the  medullary  particles,  afferted  in 
the  foregoing  proportion. 

Fir  ft  then,  We  are  to  conceive,  that  when  external 
objects  are  imp  refled  on  the  fenfory  nerves.,  they  ex- 
cite vibrations  in  the  aether  retiding  in  the  pores  of 
thefe  nerves,  by  means  of  the  mutual  adions  inter- 
ceding between  the  objeds,  nerves,  and  aether.  For 
there  feem  to  be  mutual  adions  of  all  the  varieties 
between  thefe  three,  in  all  the  fenfes,  though  of  a 
different  nature  in  different  fenfes.  Thus  it  leems, 
that  light  afteds  both  the  optic  nerve  and  the  aether ; 
and  alio,  that  the  affedions  of  the  aether  are  com- 
municated to  the  optic  nerve,  and  vice  verfa.  And 
the  fame  may  be  obferved  of  fridions  of  the  flcin, 
taftes,  fmelis,  and  founds.  The  impulie,  attradion 
or  whatever  elfe  be  the  adion  of  the  objed,  affeds 
both  the  nerves  and  the  aether  ; thefe  aff'ed  each 
other,  and  even  the  objed  or  impreffion  itfelf,  in 
molt  or  all  cafes,  fo  as  to  alter  or  modify  it.  And 
t e refult  of  thefe  adions,  upon  the  whole,  may 
. e Fippofed  fuch  a compreflion  or  increafe  of  denfity 
in  the  aether,  as  muft  agitate  its  particles  with  vibra- 
tions analogous  to  thofe  which  are  excited  in  the  air 
by  the  difcharge  of  guns,  by  thunderclaps,  or  by 
any  other  method  of  caufing  a fudden  and  violent 
compreflion  in  it. 

H„SoeC°nd.ly’(  -We,  are  to  conceive,  that  the  vibrations 
thus  excited  in  the  aether  will  agitate  the  fmall  par- 
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tides  of  the  medullary  fubftance  of  the  fenfory  nerves 
with  fynchronous  vibrations,  in  the  fame  manner  as 
the  vibrations  of  the  air  in  founds  agitate  many 
regular  bodies  with  correfponding  vibrations  or  trem- 
blings. And  here  the  uniformity,  foftnefs,  and  aftive 
powers  of  the  medullary  fubftance,  muft  be  con- 
fidered  as  previous  requisites  and  afliftances.  A want 
of  uniformity  in  the  medullary  fubftance,  would  ar- 
gue a like  want  of  uniformity  in  the  zether  contained 
within  it.  The  hardnefs  of  it,  if  it  extended  to  the. 
particles,  w'ould  caufe  an  ineptitude  to  vibratory  mo- 
tions in  the  particles  of  thefe  particles,  i.  e.  in  the 
infinitelimal  particles  confidered  in  this  and  the  fore- 
going propoftion.  And  a wrant  of  aCtive  powers  in 
thefe  particles  W'ould  fuffer  the  excited  motions  to 
die  away  prematurely. 

One  may  conjecture,  indeed,  that  the  rays  of  light 
excite  vibrations  in  the  fmall  particles  of  the  optic 
nerve,  by  a direct  and  immediate  aftion.  For  it 
feems  probable,  from  the  alternate  fits  of  eafy  tranf- 
miffion  and  reflection,  that  the  rays  of  light  are  thern- 
felves  agitated  by  very  fubtle  vibrations,  and  con- 
fequently  that  they  muft  communicate  thefe  direCtly 
and  immediately  to  the  particles  of  the  optic  nerves. 
And  it  may  be  alfo,  that  fapid  and  odoriferous  par- 
ticles are  agitated  with  fpecific  vibrations,  • and  that 
they  communicate  thefe  direCtly  and  immediately  to 
the  fmall  particles  of  the  guftatory  and  olfaCtory 
nerves  refpeCtively,  as  w'ell  as  to  the  interjacent 
ffither.  Upon  this  fuppofition,  the  vibrations  of  the 
sether  muft  be  conceived  as  regulating  and  fupporting 
the  vibrations  of  the  particles,  not  as  exciting  them 
originally. 

Thirdly,  The  vibrations  thus  excited  in  the  zether, 
and  particles  of  the  fenfory  nerves,  will  be  propa- 
gated along  the  courfe  of  thefe  nerves  up  to  the 
brain.  For  the  zether  redding  in  the  medullary  fub- 
ftance, being  of  an  uniform  denfity  on  account  of 
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the  fmallnefs  of  the  pores  of  the  medullary  fub- 
ftance, and  uniformity  of  its  texture,  before  taken 
notice  of,  will  fuffer  the  excited  vibrations  to  run 
freely  through  it.  And  the  fame  uniformity,  toge- 
ther with  the  continuity,  foftnefs,  and  aftive  powers 
of  the  medullary  fubftance,  will  farther  contribute  to 
the  free  propagation  of  the  vibrations ; fince,  on 
thefe  accounts,  it  follows,  that  the  particles,  which 
were  laft  agitated,  may  eafily  communicate  their  agi- 
tations or  vibrations  to  the  fimilarly  pofited  and  equally 
contiguous  ones,  without  interruption,  and  almoft 
without  any  diminution  of  force.  This  free  propa- 
gation of  vibrations  along  the  courfe  of  the  nerves 
may  be  illuftrated  and  confirmed  by  the  like  free 
propagation  of  founds  along  the  furface  of  water, 
which  has  fometimes  been  obferved  in  ftill,  calm 
nights. 

Fourthly,  The  vibrations  here  defcribed  are  con- 
fined to  the  medullary  fubftance,  or  at  leaft  are  only 
propagated  feebly  and  imperfedlly  into  the  neighbour- 
's Parts,  on  account  of  the  heterogeneity  and  greater 
hardnefs  of  the  neighbouring  parts.  The  firft  will 
make  the  aether  of  different  denfities,  and,  in  fomc 
cafes,  there  may  be  almoft  an  interruption  or  difcon- 
tinuity  of  it;  and  the  laft  will  indifpofe  the  particles 
to  receive  and  communicate  vibrations ; and  we  may 
uppofe  from  both  together,  agreeably  to  what  has 
been  already  remarked,  that  only  fmall  vibrations, 
and  luch  irregular  ones  as  oppofe  each  other,  will  juft 
begin  to  take  place  in  the  immediately  contiguous 
parts,  and  there  ceafe  without  proceeding  farther.  Ic 
is  fomewhat  analogous  to  this  in  founds,  that  they 
are  much  fooner  loft  in  paffing  over  rough  furfaces 
an  mooth  ones ; and  particularly,  that  rheu 
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which  the  vibrations  of  the  aether  and  medullary 
particles  feem  to  be  propagated  with  great  freedom 
and  ftrength,  as  will  be  feen  hereafter.  Which  may 
perhaps  be  fome  argument,  that  mufcular  fibres  are, 
according  to  Boerhaave' s opinion,  mere  produdtions  of 
the  ultimate  nerves. 

Fifthly,  As  foon  as  the  vibrations  enter  the  brain, 
they  begin  to  be  propagated  freely  every  way  over 
the  whole  medullary  fubftance ; being  diminiflied  in 
ftrength,  in  proportion  to  the  quantity  of  matter 
agitated,  juft  as  in  founds,  i.  e.  as  it  were  in  a reci- 
procal duplicate  ratio  of  the  diftance  from  the  place 
where  the  fenfory  nerve  affedted  by  the  vibrations 
enters  the  brain.  Or,  if  we  fuppofe  the  Pia  Mater 
to  make  fome  fmall  difcontinuity  in  the  medullary 
fubftance  by  its  proceffes,  as  has  been  hinted  above, 
then  we  mull  alfo  fuppofe,  that  the  vibrations,  which 
afcend  along  any  fenfory  nerve,  affedt  the  region  of 
the  brain  which  correfponds  to  this  fenfory  nerve 
more,  and  the  other  regions  lefs,  than  according  to 
this  proportion. 

Sixthly,  Since  the  vibrations,  or  reciprocal  mo- 
tions, of  the  fmall  particles  of  each  nerve  are  made 
in  the  fame  line  , of  diredtion  with  the  nerve,  they 
muft  enter  the  brain  in  that  diredtion,  and  may  pre- 
fer ve  fome  fmall  regard  to  this  diredtion  at  confider- 
able  diftances  within  the  brain ; especially  if  this  be 
favoured  by  the  ftrudture  of  the  nervous  fibrils  in  the 
brain.  Hence  the  fame  internal  parts  of  the  brain 
may  be  made  to  vibrate  in  different  diredtions,  accord- 
ing to  the  different  diredtions  of  the  nerves  by  which 
the  vibrations  enter. 

And  thus  it  appears,  that,  admitting  the  exiftence 
and  fubtlety  of  the  tether,  and  the  qualities  of  the 
medullary  fubftance  here  alleged,  a probable  account 
may  be  given,  how  the  vibrations,  afferted  in  the  laft 
propofition,  may  be  excited  in  the  ienfory  nerves, 
and  propagated  thence  over  the  whole  medullary  fub- 
ftance. 
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fiance,  and  over,  that  alone.  And  the  fuitablenefs  of 
this  propofition  to  the  laft,  and  of  both  to  a variety  of 
phenomena,  which  will  be  feen  in  the  courfe  of  thefe 
obfervations,  may  be  confidered  as  fome  evidence  for 
both. 

Let  it  be  remarked  alfo,  that,  if  the  performance 
of  fenfation  by  vibratory  motions  of  the  medullary 
particles  be  admitted,  the  exiftence  of  a fubtle  elaftic 
fluid  muft  be  admitted  in  confequence  thereof,  as  the 
only  means  that  can  be  conceived  for  their  rife  and 
free  propagation,  fo  as  to  anfwer  to  the  phenomena 
of  fenfe,  motion,  and  ideas ; and  reciprocally,  if  the 
exiftence  of  fo  fubtle  and  elaftic  a fluid,  as  the  aether 
delcribed  by  Sir  ljaac  Newton , can  be  eftabliftied  upon 
independent  principles,  it  may  reafonably  be  fuppofed 
to  penetrate  the  pores  of  the  medullary  fubftance, 
how  fmall  foever  they  be,  in  the  fame  manner  as  air 
penetrates  grofler  cavities  and  pores,  and,  like  air, 
both  be  itfelf  agitated  by  vibrations  from  a variety  of 
caufes,  and  alfo  communicate  theie  to  the  medullary 
particles.  We  may  therefore  either  deduce  the  doc- 
trine of  vibrations  here  propofed  from  the  confideration 
ofthesether,  or  the  exiftence  of  the  aether  from  the 
do&rine  of  vibrations,  according  as  either  of  thefe  can 
be  firft  eftablifhed. 

There  is  alfo  fome  light  and  evidence  to  be  caft: 
upon  one  or  both  of  thefe  propofitions,  from  feveral 
natuial  phasnomena;  as  I will  endeavour  to  fhew  in 
the  following  remarks. 

1.  Heat  in  natural  bodies  is  probably  attended  by 
vibrations  of  the  fmall  parts.  This  may  be  inferred 
from  the  duration  and  gradual  declenfion  of  heat, 
and  from  the  grofs  general  proportion  which  is  ob- 
served between  this  duration  and  the  denfity  of  the 
heated  body.  For  a vibratory  motion  would  fubfift 
or  lome  time,  decline  gradually,  and  be  kept  up 
onger,  cater  is  paribus,  where  the  number  of  vi- 
brating particles  were  many,  than  where  few*  The 
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fame  hypothefis  is  well  fuited  to  the  rarefaction, 
fluidity,  diflblution,  and  other  changes  of  texture 
which  heat  produces  in  bodies,  according  to  their 
various  natures.  And  if  we  farther  confider,  that 
, all  bodies,  contiguous  to  each  other,  come,  after  a 
ftiort  time,  to  the  fame  degree  of  heat,  viz.  that  of 
the  circumambient  air ; thofe  which  are  hotter  lofing 
fomething,  and  thofe  which  are  colder  gaining  j and 
yet  that  the  air  is  not  necefiary  for  the  conveyance 
of  heat,  as  appears  from  Sir  Ifaac  Newton's  experi- 
ment of  the  two  thermometers  above-mentioned  ; 
it  will  appear  highly  probable,  both  that  heat  in 
bodies  is  attended  by  vibratory  motions  of  the  fmall 
parts,  and  alfo  that  thefe  are  communicated  to  conti- 
guous bodies  by  vibrations  of  a fubtle  fluid,  by  an 
argument  fomething  different  from  that  urged  above, 
in  fpeaking  of  the  two  thermometers ; at  leaft  the 
consideration  of  the  equality  of  temperature,  to 
which  all  contiguous  bodies  are  known,  by  common 
obfervations,  to  arrive,  will  cafl:  fome  light  upon  that 
argument.  And,  upon  the  whole,  it  will  follow,  that 
heat  in  us  is  caufed,  or  attended,  by  fubtle  vibrations 
of  the  medullary  fubftance,  which  is  the  immediate 
inftrument  of  all  the  fenfations  j and  that  a fubtle 
fluid  is  concerned  in  the  production  of  this  effect. 
And  what  is  thus  proved  of  heat,  may  be  inferred 
to  hold  in  refpect  of  all  the  other  fenfations,  from  the 
argument  of  analogy. 

2.  Light  is  fo  nearly  related  to  heat,  that  we  mult 
fuppofe  the  argument  of  analogy  to  be  particularly 
ftrong  in  refpect  of  it : but,  befides  this,  we  have  an 
independent  argument  for  the  exiftence  of  vibrations 
here,  alfo  for  their  communication  by  a fubtle  fluid, 
if  we  admit  Sir  Ifaac  Newton's  hypothefis  concern- 
ing the  caufe  of  the  alternate  fits  of  eafy  reflection 
and  tranfmiflion,  as  I have  above  remarked. 

3.  As  founds  are  caufed  by  pulfes  or  vibrations 
excited  in  the  air  by  the  tremors  of  the  parts  of 
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founding  bodies,  they  muft  raife  vibrations  in  the 
membrana  tympani ; and  the  fmall  bones  of  the  ear 
feem  peculiarly  adapted,  by  their  fituation  and  muf- 
cles,  to  communicate  thefe  vibrations  to  the  cavities 
of  the  vefiibulum , femicircular  canals,  and  cochlea , 
in-which  the  auditory  nerve  is  expanded ; i.  e.  to  the 
nerve  itfelf.  Now  though  thefe  are  grofs  vibrations, 
" in  refpect  of  thole  which  we  muft  fuppofe  to  take  place 
in  the  aether  itfelf,  yet  they  prepare  the  way  for  the 
fuppofition  of  the  more  fubtle  vibrations  of  the 
aether,  and  may  be  the  inftrument  of  thefe,  in  the 
fame  manner  as  very  grofs  reciprocal  motions  of 
bodies  in  the  air  are  obferved  to  produce,  by  per- 
cuffion,  thofe  quicker  vibrations  in  which  found 
confifts. 

4.  We  are,  in  fome  meafure,  prepared  alfo  for 
admitting  the  doctrine  of  vibrations  in  the  animal 
functions,  from  that  difpofition  to  yield  a found  up- 
on percufiion,  which  appears  in  fome  degree  in  almoft 
all  bodies ; lince  this  fhews,  that  the  difpofition  to 
vibrate  is  general,  or  even  univerfal,  in  the  bigger 
orders  of  particles ; and  therefore  makes  it  more 
eafy  to  conceive,  that  there  may  be  a like  difpofition 
in  the  lefler  orders,  i.  e.  in  the  infinitefimal  medul- 
lary particles,  confidered  in  this  and  the  foregoing 
propofition. 

5.  The  mutual  attractions  and  repulfions  which 
feem  to  intercede  between  all  fmall  particles,  concur 
to  the  fame  purpofe.  For  when  the  attractions  and 
repulfions  are  changed,  by  changing  the  diftances  of 
the  particles,  thefe  muft  ofcillate  to  and  fro  for  fome 
time,  before  they  can  gain  their  former  equilibrium. 

. 6-  Elafticity  feems  to  refult  from  mutual  attrac- 
tions and  repulfions  of  fome  kind,  and  is  evidently 
the  caufe  of  vibrations  in  mufical  firings,  and  many 
other  bodies.  It  feems  alfo,  that  there  is  fcarce  any 
body  entirely  devoid  of  elafticity.  And  thus  elafti- 
city 
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city  is  connected  with  the  doCtrine  of  vibrations  in 
different  ways. 

7.  The  effluvia  of  eleCtric  bodies  feem  to  have 
vibrating  motions.  For  they  are  excited  by  friClion, 
patting,  and  heat  j and  excite  light,  found,  and  a 
pricking  fenfation.  They  have  alfo  a repulfive  power 
in  refpeCt  of  each  other,  as  the  particles  of  air  have ; 
and  therefore  muft,  like  them,  be  eafily  fufceptible  of 
vibrations.  Their  motions  along  hempen  firings  re- 
femble  the  motions  along  the  nerves  in  fenfation  and 
mufcular  contraction ; and  their  attractive  powers,  at 
the  end  of  fuch  firings,  referable  the  powers  of  the 
lenfations  over  the  mufcles  for  contracting  them.  So 
that  electricity  is  alfo  connected  in  various  ways  with 
the  doCtrine  of  vibrations. 

Laflly,  To  fum  up  in  one  what  has  been  remarked 
in  the  lafl  five  paragraphs : as  the  attractions  of 
gravitation,  eleClricity,  magnetifm,  and  cohefion, 
with  the  repulfions  which  attend  upon  the  three 
lafl,  intimate  to  us  the  general  tenor  of  nature  in 
this  refpeCl ; viz.  that  many  of  its  phasnomena  are 
carried  on  by  attractions  and  repulfions ; and  that 
thefe  may  be  expeCted  to  take  place  in  the  fmall  de- 
fending orders  of  particles,  as  well  as  in  grofs  bo- 
dies, and  in  the  biggeft  component  particles  j fo 
the  pulles  of  the  air,  the  tremors  of  founding  bodies, 
the  propagation  of  founds  both  through  the  air,  and 
along  contiguous  folid  bodies,  the  ofcillations  of  elaftic 
bodies,  and  the  phenomena  of  eleClricity,  may,  in 
like  manner,  ferve  as  a clue  and  guide  to  the  inven- 
tion, and  afford  a prefumption,  that  other  reciprocal 
motions  or  vibrations  have  a great  fhare  in  the  pro- 
duction of  natural  phenomena. 

Nor  is  it  an  objection  to  this,  but  rather  a con- 
firmation of  it,  that  thefe  principles  of  attraction  and 
repulfion  of  the  feveral  kinds,  and  of  vibrations, 
are  dependent  upon,  and  involved  within  each  other, 
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fince  this  alfo  is  agreeable  to  the  tenor  of  nature,  as 
it  is  obferved  in  the  body,  in  the  mind,  in  fcience 
in  general,  and  in  the  feveral  branches  of  each  fci- 
ence in  particular.  Each  part,  faculty,  principle, 
&c.  when  confidered  and  purfued  fufficiently,  feems 
to  extend  itfelf  into  the  boundaries  of  the  others,  and, 
as  it  were,  to  inclofe  and  comprehend  them  all. 
Thus  magnetifm  mixes  itfelf  with  the  gravitation 
both  of  bodies  upon  the  furface  of  the  earth,  and 
with  that  of  the  moon  to  the  earth  : a polar  virtue 
of  the  fame  kind  feems  to  have  a principal  fhare  in 
the  formation  of  natural  bodies,  efpecially  thole 
whofe  parts  cohere  in  regular  figures : eleCtricity 
may  alfo  extend,  without  being  excited  by  friCtion  or 
otherwife,  to  fmall  diltances,  and  join  with  the  juft 
mentioned  polar  virtue,  in  making  the  parts  of  bo- 
dies cohere,  and,  in  fome  cafes,  in  regular  figures. 
The  effervefcence  which  attends  the  mixture  of  acids 
and  alkalis,  and  the  folution  of  certain  bodies  in 
menflruums,  fermentation,  and  putrefaction,  are 
all  general  principles  of  very  extenfive  influence, 
nearly  related  to  each  other,  and  to  the  fore-mentioned 
mutual  attractions  and  repulfions,i  and  are  poflefied 
of  the  fame  unlimited  power  of  propagating  them- 
felves,  which  belongs  to  the  feveral  fpeci?fes  of  plants 
and  animals.  A repulfion  which  fhould  throw  off 
indefinitely  fmall  corpufcles  with  indefinitely  great  ve- 
locity from  all  the  bodies  of  the  univerfe  (a  thing  that 
would  be  very  analogous  to  the  emiflion  of  light, 
odoriferous  particles,  and  magnetical  and  electrical 
effluvia,  and  to  the  generation  of  air  and  vapour), 
rnight  caufe  the  gravitation  of  all  the  great  bodies 
of  the  umverfe  to  each  other,  and  perhaps  other  kinds 
ot  attraction.  Some  of  thefe  corpufcles,  by  (topping 
each  other  in  the  intermundane  fpaces,  or  other  mu- 
tually repul  five  corpufcles  lodged  there  from  caufes 
n°t  yet  difcovered,  may  compofe  a fubtle  vibratino- 
medium.  The  vibrations  of  this  medium,  being 
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continued  to  the  great  bodies  of  the  univerfe,  may 
fo  far  agitate  their  fmall  parts,  as  to  give  their*"at- 
traftive  and  repulfive  powers  an  opportunity  to  exert 
themfelves  with  great  vigour ; and  the  emiffion  of 
the  above-mentioned  corpufcles  may  be,  in  part,  oc- 
cafioned  by  the  attractions  and  confequent  collifions 
of  fmall  parts  thus  agitated ; fo  that  eladic  cor- 
pufcles may  be  thrown  off  from  thefe  fmall  parts  with 
indefinitely  great  velocity.  And  it  would  be  no  ob- 
jection to  thefe  or  fuch  like  fuppofidons,  that  we 
could  not  explain,  in  any  definite  manner,  how  thefe 
things  are  effected,  nor  put  any  limits  to  the  fizes 
of  decreafing  corpufcles,  or  their  aCtive  powers  in 
refpeCt  of  each  other.  Nor  would  this  be  to  reafon 
in  a circle,  more  than  when  we  argue,  that  the  heart 
and  brain,  or  the  body  and  the  mind,  depend  upon 
each  other  for  their  functions ; which  are  undeniable 
truths,  however  unable  we  may  be  to  give  a full  and 
ultimate  explanation  of  them.  However,  it  is  not 
impoflible,  on  the  other  hand,  but  future  ages  may 
analyfe  all  the  aCtions  of  bodies  upon  each  other,  up 
to  a few  fimple  principles,  by  making  fuch  fuppofi- 
tions  as  the  phaenomena  fhall  fugged,  and  then  trying 
and  modelling  them  by  the  phaenomena.  At  lead  this 
is  what  one  is  led  to  hope,  from  the  many  fimple 
and  eafy  folutions  of  very  complex  problems,  which 
have  been  produced  within  the  two  lad  centuries. 

We  may  draw  the  following  corollaries  from  the 
hypothefis  of  vibrations,  as  laid  down  in  the  two  fore- 
going propofitions . 

Corollary  i.  The  vibrations  of  the  medullary 
particles  may  be  affected  with  four  forts  of  differ- 
ences j viz.  thofe  of  degree,  kind,  place,  and  line 
of  direction.  Vibrations  differ  in  degree,  according 
as  they  are  more  or  lefs  vigorous ; i.  e.  as  the  particles 
ofcillate  to  and  fro,  through  a longer  or  fhorter  very 
fhort  fpace;  i.  e.  as  the  impreffion  of  the  objeCt  is 
dronger  or  weaker,  and  thus  affeCts  the  medullary 
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particles  more  or  lefs  vigoroufly,  either  diredtly  and 
immediately,  or  mediately,  by  generating  a greater 
or  lefs  degree  of  condenfation  in  the  pulfes  of  the 
aether.  Vibrations  differ  in  kind,  according  as  they 
are  more  or  lefs  frequent,  i.  e.  more  or  lefs  numer- 
ous, in  the  fame  fpace  of  time.  They  differ  in  place, 
according  as  they  affeft  this  or  that  region  of  the 
medullary  fubftance  of  the  brain  primarily.  And  they 
differ  in  the  line  of  diredtion,  according  as  they  enter 
by  different  external  nerves. 

Cor.  2.  The  magnitude  of  each  fenfation  is  chiefly 
to  be  eftimated  from  the  vibrations  which  take  place 
in  the  medullary  fubftance  of  the  brain,  thofe  which 
are  excited  in  the  fpinal  marrow  and  nerves,  beino-  for 
the  moft  part,  fo  inconfiderable,  in  refpedb  of  thejuft 
mentioned  ones,  that  they  may  be  negledted. 

Cor.  j.  The  brain  may  therefore  in  a common 
way  of  fpeaking,  be  reckoned  the  feat  of  the  fenfitive 
foul,  or  the  fenforium,  in  men,  and  all  thofe  ani- 
mals where  the  medullary  fubftance  of  the  nerves  and 
fpinal  marrow  is  much  lefs  than  that  of  the  brain  ; 
and  this  even  upon  the  fuppofition  laid  down  in  the 
firft  propofition,  viz.  that  the  whole  medullary  fub- 
ftance of  the  brain,  fpinal  marrow,  and  nerves,  is  the 
immediate  inftrument  of  fenfation,  and  equally  related 
to  the  fenfitive  foul,  or  principle.  But  if  there  be 
any  reafon  to  fuppofe,  that  the  firft  propofition  is 
not  ftriftly  true,  but  that  the  fpinal  marrow  and 
nerves  are  only  inftruments  fubfervient  to  the  brain, 
juft  as  the  organs  of  the  hand,  eye,  ear,  &c.  are  to 
them,  and  the  brain  itfelf  to  the  foul,  we  may  con- 
clude abfolutely,  that  the  fenforium  of  fuch  animals 
is  to  be  placed  in  the  brain,  or  even  in  the  innermoft 
regions  of  it.  Now  there  are  fome  phenomena  which 
avour  this,  by  fhewing,  that  whatever  motions  be 
xcited  in  the  nerves,  no  fenfation  can  arife,  unlefs 
thjs  motion  penetrate  to,  and  prevail  in,  the  brain. 

1 nus,  when  a nerve  is  compreffed,  we  lofe  the  fenfe 
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of  feeling  in  the  part  to  which  it  leads:  a perfon  much 
intent  upon  his  own  thoughts  does  not  hear  the  found 
of  a clock;  i.  e.  the  vibrations  excited  by  this  found 
in  the  auditory  nerve  cannot  penetrate  to,  and  prevail 
in,  the  brain,  on  account  of  thofe  which  already 
occupy  it:  and  a perfon  who  has  loft  a limb  often 
feels  a pain,  which  feems  to  proceed  from  the  ampu- 
tated limb  ; probably  becaufe  the  region  of  the  brain 
correlponding  to  that  limb,  is  ftill  affeted. 

If  it  be  certain,  that  fome  of  the  medullary  parts 
have  been  difeharged,  in  abfeefles  of  the  brain,  one 
would  incline  to  think,  that  the  external  parts  of  the 
medulla  are  inftrumental,  in  refpet  of  the  internal. 
And,  on  the  other  hand,  one  may  queftion,  whether, 
in  animals  of  the  ferpentine  form,  and  thofe  whole 
brains  are  comparatively  fmall,  and  in  all  thofe  of  the 
polypous  kind,  the  fenfor ium  be  not  equally  diffufed 
over  the  whole  medullary  fubftance,  or  even  over  all 
the  living  parts.  I only  hint  thefe  things,  not  pre- 
fuming even  to  conjeture,  but  only  to  excite  thofe 
who  have  proper  opportunities,  to  inquire  carefully 
into  thefe  matters. 

Cor.  4.  If  we  allow  the  exiftence  of  the  tether, 
and  its  ufe,  in  performing  fenfation,  thought,  and 
motion,  as  it  may  be  inferred  from  the  two  fore- 
going propofitions,  compared  with  fuch  other  things 
as  follow  in  thefe  obfervations,  in  favour  of  the  doc- 
trine of  vibrations ; we  may  conclude,  that  the  aether 
muft  have  a confiderable  fliare  in  the  production  of 
many  other  natural  phenomena ; and  therefore  fhall 
have  a fufficient  foundation  for  trying  how  far  it  will 
carry  us,  agreeably  to  the  facts.  I w'ould  recommend 
this,  in  a particular  manner,  to  thofe  perfons  who  are 
much  converfarit  with  elect? ical  phaenomena;  efpecialiy 
as  Sir  Jfaac  Newton  himfelf,  whofe  great  caution  and 
refervednefs,  in  difficult  and  doubtful  matters,  ate 
fufficiently  known,  has  made  no  fcruple  to  affirm,  that 
the  powers  of  electrical  bodies  are  owing  to  the 
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adion  of  the  tether.  See  the  lajl  paragraph  of  the 
Principle. 

Scholium.  It  may  be  proper  to  remark  here,  that 
I do  not,  by  thus  afcribing  the  performance  of  fenfa- 
tion  to  vibrations  excited  in  the  medullary  fubftance, 
in  the  leaft  prefume  to  affert,  or  intimate,  that  matter 
can  be  endued  with  the  power  of  fenfation.  It  is 
common  to  all  fyftems,  to  fuppole  fome  motions  at- 
tendant upon  fenfation,  fince  corporeal  objefls  muft, 
by  their  a&ions,  imprefs  fome  motion  upon  our  bo- 
dies, and  particularly  upon  that  part  which  is  mod 
nearly  related  to  the  fentient  principle ; i.  e.  upon  the 
medullary  fubftance,  according  to  the  firft  and  fe- 
cond  propofitions,,  I lay  down  thefe  propofitions, 
therefore,  as  eftablifhed  by  the  common  confent  of 
phyficians  and  philofophers;  and  upon  that  foundation 
proceed  to  inquire  into,  and  determine,  fome  matters 
of  a more  difficult  nature ; fuch  as  the  complex  pro- 
blems concerning  fenfations,  ideas,  and  motions,  and 
their  mutual  influences  and  relations. 

The  following  inftance  may  illultrate  this : the 
quantity  of  matter  in  bodies  is  always  found  to  be 
proportional  to  their  gravity : we  may  therefore  either 
make  the  quantity  of  matter  the  exponent  of  the 
gravity^  or  the  gravity  the  exponent  of  it,  accord- 
ing as  either  can  be  belt  afcertained ; notwithstanding 
that  we  are  entirely  at  a lofs  to  determine,  in 
what  mechanical  way  each  atom  contributes  to  the 
gravity  of  the  whole  mafsj  and  even  though  we 
Ihould,  with  fome,  fuppofe  this  effedt  to  be  imme- 
chanical,  and  to  arife  from  the  immediate  agency  of 
• . And,  by  parity  of  reafon,  if  that  fpecies  of 
motion  which  we  term  vibrations,  can  be  ihewn  by 
probable  arguments,  to  attend  upon  all  fenfations, 

1 eas,  and  motions,  and  to  be  proportional  to  them, 
tnen  we  are  at  liberty  either  to  make  vibrations  the 
exponent  of  fenfations,  ideas,  and  motions,  or  thefe 
the  exponents  of  vibrations,  as  belt  fuits  the  inquiry  ; 
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however  impoflible  it  may  be  to  difcover  in  what 
way  vibrations  caufe,  or  are  connected  with  fenfa- 
tions,  or  ideas ; i.  e.  though  vibrations  be  of  a cor- 
poreal, fenfations  and  ideas  of  a mental  nature. 

If  we  fuppofe  an  infinitefimal  elementary  body  to 
be  intermediate  between  the  foul  and  grofs  body, 
which  appears  to  be  no  improbable  fuppofition, 
then  the  changes  in  our  fenfations,  ideas,  and  mo- 
tions, may  correfpond  to  the  changes  made  in  the 
medullary  fubftance,  only  as  far  as  thefe  correfpond 
to  the  changes  made  in  the  elementary  body.  And 
if  thefe  lad  changes  have  fome  other  fource  be- 
fides  the  vibrations  in  the  medullary  fubftance,  fome 
peculiar  original  properties,  for  inftance,  of  the  ele- 
mentary body,  then  vibrations  will  not  be  adequate 
exponents  of  fenfations,  ideas,  and  motions.  Other 
fuppofitions  to  the  fame  purpofe  might  be  made ; 
and,  upon  the  whole,  I conjecture,  that  though  the 
firft  and  fecond  proportions  are  true,  in  a very 
ufeful  practical  fenfe,  yet  they  are  not  fo  in  an  ultimate 
and  precife  one. 


PROP.  VI. 

‘The  Phenomena  of  fenfible  Pleafure  and  Pam  appear  to 
be  very  fuitable  to  the  Dobtrine  of  Vibrations. 

The  moft  vigorous  of  our  fenfations  are  termed 
fenfible  pleafures  and  pains,  as  noted  above,  in  the 
introduction.  And  the  vivid  nature  of  thefe  engages 
us  to  be  very  attentive  to  their  feveral  properties, 
relations,  and  oppofitions.  It  is  requifite  therefore, 
in  our  inquiry  into  the  doCtrine  of  vibrations,  to 
examine,  how  far  the  phienomena  of  fenfible  plea- 
fure and  pain  can  be  deduced  from,  or  explained  by  it. 

Firft 
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Firft  then,  The  dodrine  of  vibrations  feems  to 
require,  that  each  pain  fhould  differ  from  the  corre- 
fponding  and  oppofite  pleafure,  not  in  kind,  but  in 
degree  only  ; i.  e.  that  pain  fhould  be  nothing  more 
than  pleafure  itfelf,  carried  beyond  a due  limit.  For 
of  the  four  differences  of  vibrations  mentioned  in  the 
firft  corollary  of  the  foregoing  propofition,  three  are 
given,  viz.  thofe  of  kind,  place,  and  line  of  direc- 
tion, in  the  pleafures  and  pains  which  correfpond, 
asoppofites  to  each  other  : there  is  therefore  nothing 
left,  from  whence  the  difference  of  fuch  pleafures  and 
pains  can  arife,  except  the  difference  of  degree.  But 
the  phenomena  appear  to  be  fufficiently  fuitable  to 
this  reafoning,  inafmuch  as  all  pleafure  appears  to 
pafs  into  pain,  by  increafing  its  caufe,  impreffion, 
duration,  fenfibility  of  the  organ  upon  which  it  is 
impreffed,  &c.  Thus  an  agreeable  warmth  may  be 
made  to  pafs  into  a troublefome,  or  burning  heat,  by 
increafe,  or  continuance ; and  the  fame  thing  holds, 
in  refped  of  fridion,  light,  and  founds.  And  as 
medicinal  bodies  appear,  from  obfervations  both  phi- 
iofophical  and  vulgar,  to  be  endued  with  more  adive 
properties  than  common  aliments ; i.  e.  to  be  fitted 
for  exciting  ftronger  vibrations ; fo  their  taftes  and 
fmells  are,  for  the  moft  part,  ungrateful ; whereas 
thofe  of  common  aliments  are  pleafant.  It  may  be 
obferved  alfo,  that  fome  painful  fenfations,  as  they 
decreafe^  by  time,  or  the  removal  of  the  caufe,  pafs 
into  poncive  local  pleafures,  of  the  fame  fpecies  as 
the  pieceding  pain;  thus  fhewing  the  near  alliance 
between  pleafure  and  pain  ; and  that  a mere  difference 
in  degree  puts  on  the  appearance  of  one  in  kind,  at 
a certain  point.  I fuppofedt  may  be  referred  to  this 
head,  that  fome  bitter  and  acrimonious  taftes  leave 
an  agreeable  relifh  of  the  fweet  kind  upon  the  tongue, 
after  fome  time.  & 

Secondly,  It  agrees  well  with  the  dodrine  of  vi- 
rations,  that  all  evident  folutions  of  continuity  in 
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the  living  parts  occafion  pain,  inafmuch  as  a folution 
of  continuity  cannot  happen  without  a violent  impref- 
fion  of  fome  fenfible  objed,  nor,  by  confequence, 
without  violent  mutual  actions  between  the  objed, 
nerves,  and  aether.  The  folution  of  continuity  does 
therefore  prefuppofe  that  degree  of  violence  in  the  vi- 
brations, which  exceeds  the  limit  of  pleafure,  and  is 
proper  to  pain,  accoiding  to  the  foregoing  paragraph. 

Thirdly,  We  may,  in  like  manner,  give  a realon, 
from  the  dodrine  of  vibrations,  both  why  a mode- 
rate degree  of  diftention  in  the  parts  is  neceflfary  to 
their  growth,  and  pleafurable  ftate ; and  alfo  why  all 
great  diftentions  are  attended  with  pain  for  a con- 
fiderabje  time,  before  they  are  raifed  to  fuch  a pitch 
as  to  caule  a vifible  folution  of  continuity.  For  a 
great  diftenfion  is  equivalent  to  a vigorous  impreflion 
of  a fenfible  objed,  being  often  caufed  by  fuch ; and 
as  the  fituadon  of  the  fmall  particles  is  changed  in 
great  diftentions,  their  mutual  adions  will  be  changed 
alfo,  and  fo  may  give  rife  to  more  vigorous  vibra- 
tions j and  thefe  increafed  vibrations  may  either  fall 
within  the  limits  of  pleafure,  or  go  beyond  them,  ac- 
cording to  their  degree.  We  are  alfo  to  confider, 
that,  in  all  confiderable  diftentions  there  is  an  increafe 
of  fridion  between  the  vcflels  and  circulating  fluids, 
and  confequently  of  heat,  i.  e.  of  vibrations. 

But  befides  this,  it  feems  not  improbable,  that  in 
preternatural  and  painful  diftentions,  the  fmall  par- 
ticles are  perpetually  l'eparating  themfelves  from  their 
former  cohefions,  and  running  into  new  ones ; fo  that 
a minute  and  invifible  folution  of  continuity  is  carried 
on  during  the  whole  diftention,  till  fuch  time  as  this 
degree  of  diftention  becomes  familiar  to  tlje  parts, 
and  the  fituation  and  mutual  adions  of  the  (dtall  par- 
ticles be  accommodated  to  it.  Thus  the  caufe  ot  the 
pain  in  diftentions  will  arife  from  the  folution  of  con- 
tinuity, and  may  be  referred  to  the  foregoing  head. 
And  converfely  it  appears,  that  in  manifeft  folutions 
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of  continuity,  occafioned  by  wounds,  burns.  See.  there 
always  arifes  in  the  neighbouring  parts,  which  are 
inflamed,  a preternatural  diftention  of  the  fmall 
fibres  and  vefleis;  by  which  means  the  pain  is  re- 
newed and  continued.  Every  manifeft  folution  of 
continuity  does  therefore,  according  to  the  explana- 
tion of  diftention  juft  laid  down,  include  within  itfelf 
an  infinite  number  of  minute  invifible  folutions. 

Hence  we  may  afk,  whether  this  minute  invifible 
folution  of  continuity  in  the  infinitffimal  medullary 
particles  of  the  brain,  is  not  that  common  limit,  and 
middle  point,  which  feparates  pleafure  from  pain,  and 
of  which  the  vifible  folutions  of  continuity,  which  are 
caufed  by  external  injuries,  are  a type,  and  alfo  a 
means,  viz.  by  propagating  violent  vibrations  up  to 
the  brain.  It  is  fome  prefumption  in  favour  of  this 
pofition,  that  all  conjedures  concerning  invifible 
things  ought  to  be  taken  from  vifible  ones  of  the 
fame  kind ; alfo  that  it  is  particularly  fuitable  to  the 
dodrine  of  vibrations;  inafmuch  as,  laying  down  this 
dodrine,  one  may  eafily  conceive  how  moderate  and 
pleafant  impreflions  may  agitate  the  medullary  par- 
ticles in  fo  moderate  a degree,  as  that  they  fhall  again 
return  to  their  former  fituations  and  connections, 
when  the  agitation  is  over;  whereas  violent  and  pain- 
ful ones  may  force  the  particles  from  thence,  and  give 
rife  to  new  ones ; i : e.  to  the  folution  of  continuity. 
And  as  the  body  is  fo  formed,  that  great  and  vifible 
folutions  of  continuity  may  be  healed  again,  and  the 
parts  reftored,  in  great  meafure,  to  their  primitive 
integrity  and  perfection,  by  the  power  of  nature, 
unlefs  where  there  is  a lofs  of  fubftance  (and  yet  even 
here  the  fame  end  is  obtained  in  part)  ; fo  we  may 
fuppofe,  that  the  power  of  nature  reftores  all  minute 
locutions  of  continuity  in  the/  conftituent,  infinitefimal 
particles,  almoft  inftantaneoufly,  and  fo  that  the  body 
receives  no  perceptible  detriment  from  Angle  in- 
tances,  though  it  probably  does  from  frequent  repe- 
ls 3 titions ; 
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titions ; agreeably  to  which,  it  is  generally  fuppofed, 
that  pain,  by  often  returning,  impairs  the  faculties, 
both  bodily  and  mental. 

Fourthly,  The  bones,  nails,  hair,  and  cuticle, 
may  confidently  with  the  dodtrine  of  vibrations,  have 
a folution  of  continuity  produced  in  their  parts,  with- 
out pain  enfuing;  for  they  are  hard  and  therefore  in- 
capable, as  it  feems,  of  receiving  and  communicating 
to  the  contiguous  nerves,  and  thence  to  the  brain, 
vibrations  of  any  confiderable  degree  of  ftrength.  We 
are.alfo  to  fuppofe,  that  in  palfies,  mortifications,  &c. 
changes  of  texture  of  fomewhat  a like  kind,  are  pro- 
duced, fo  as  to  render  the  parts  affedted  thereby  in- 
capable of  conveying  fenfation  to  the  medullary  fub- 
dance  of  the  brain.  Old  age,  inadtivity,  inflamma- 
tion, pain,  &c.  are  in  like  manner  to  be  confidered, 
as  inducing  fuch  a degree  of  condenfation,  fixation, 
and  callofity,  in  the  medullary  fubftance  itfelf,  as 
mud  end  at  lad  in  infenfibility  and  death. 

Fifthly,  It  is  not  unfuitable  to  the  dodlrine  of  vibra- 
tions, that  the  frequent  repetition  of  the  fame  external 
impreflions  fhould  have  the  power  of  converting  original 
pains  into  pleafures,  and  pleafures  into  mere  fenfations, 
i.  e.  into  evanefcent  pleafures;  as  we  find  it  has  in  fadt. 
For  this  may  be  efFedted  by  fuch  a change  in  the  organ 
and  brain,  as  that  the  organ  fhall  fend  weaker  and 
weaker  vibrations  perpetually  to  the  brain,  upon  every 
fucceflive  renewal  of  the  fame  impreffion,  and  the 
brain  become  perpetually  lefs  and  lefs  difpofed  to  re- 
ceive flrong  vibrations,  though  the  power  of  com- 
munication from  the  impreflions  fhould  continue  the 
fame.  It  remains  therefore  to  be  inquired,  what  gene- 
ral tendencies  in  the  fmall  medullary  particles,  might 
difpofe  them  to  undergo  fuch  changes.  And  it  ap- 
pears to  me,  that  a change  of  the  fpheres  of  attrac- 
tion and  repulfion  in  thefe  particles,  upon  every 
change  in  their  fituations,  fo  as  always  to  lean  to- 
wards the  fituation  lad  fuperinduced,  might  be  fuffl- 
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dent  for  this  purpofe.  However,  this  is  a mere  fup- 
pofition,  and  that  of  a very  reclufe  nature.  Only 
let  it  be  obferved,  that  the  fa<5t  to  be  here  accounted 
for,  viz.  the  decreafe  in  the  efficacy  of  impreffions 
frequently  repeated,  is  both  an  evident  one,  and  alfo 
muft  have  its  rife  from  fome  powers  in  the  fmall 
parts  of  matter  over  each  other.  It  muft  therefore 
admit  of  an  explanation,  either  from  the  doftrine  of 
vibrations,  or  from  fome  other  law  of  matter  and 
motion.  And  if  the  doftrine  of  vibrations  be  found 
fuitable  to  other  phenomena,  it  may  be  prefumed  not 
to  be  unfuitable  to  this,  till  fuch  time  as  fome  manifeft 
inconfiftency  between  them  ffiall  appear. 

It  ought  to  be  remarked  here,  that  this  tranfit  of 
original  pains  into  pleafures,  and  of  vivid  pleafures 
into  faint  ones,  by  frequent  repetition,  bears  fome 
relation  to  the  above-mentioned  tranfition  of  pains 
into  pofitive  local  pleafures,  of  the  fame  kind  with 
themielves. 

To  this  head  of  confideration  may  be  referred  Dr. 
Jam's  obfervation,  viz.  « That  when  we  have  been 
“ for  fome  time  affe&ed  with  one  fenfation,  as  foon 
tc  as  we  ceafe  to  be  fo  affe£ted,  a contrary  fenfation  is 
,c  apt  to  arife  in  us,  fometimes  of  itfelf,  and  fometimes 
“ from  fuch  caufes,  as  at  another  time  would  not  pro- 
“ duce  that  fenfation  at  all,  or,  at  leaft,  not  to  the 
tc  fame  degree.”  For  the  continued  impreffion  of 
the  fame  objedl  will  fo  fix  upon  the  fenfory  nerve, 
and  region  of  the  brain  correfponding  thereto,  a 
tendency  to  one  peculiar  fort  of  vibrations,  that  an 
impreffion  of  an  oppofite,  or  very  different  fort,  muft 
do  more  than  ufual  violence  to  the  brain,  i.  e.  will 
excite  a glaring  fenfation  of  an  oppofite  nature.  See 
the  lnftances  mentioned  by  Dr . Jurin,  in  his  EJTay  on 
dijiinbl  and  indiJlinSl  vifion. 

Sixthly,  We  may  account  for  the  different  kinds 
and  degrees  of  pleafure  and  pain,  from  the  four 
aiiterences  of  vibrations  mentioned  above,  viz.  thofe 
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of  degree,  kind,  place,  and  line  of  direction,  and 
their  various  combinations  with  each  other.  For  it 
is  obvious  to  conceive,  that  thefe  combinations  may 
be  fufficiently  numerous  and  didlindt  from  each  other, 
to  anfwer  to  the  fadts.  If  the  vibrations  go  beyond 
the  common  limit  of  pleaftire  and  pain  in  one  part 
of  the  brain,  at  the  fame  time  that  they  fall  fhort  of 
it  in  others,  the  refult  will  be  a pleafure  or  pain, 
according  as  this  or  that  fort  of  vibrations  prevails; 
and  if  they  be  nearly  equal,  it  will  be  difficult  to  de- 
termine of  which  kind  it  is.  If  the  vibrations  fall  a 
little  fhort  in  all  the  parts,  they  will  generate  a high 
degree  of  pleafure ; which,  however,  mud  be  lefs 
than  the  lead  general  pain,  i.  e.  fuch  a one  wherein 
the  vibrations  go  beyond  the  limits  in  all  the  parts : 
but  it  may  be  far  greater  than  partial  pains,  or  than 
thofe  which  affedt  only  one  particular  region  of  the 
brain.  Hence  we  may  (ee,  that  the  pains  are  in  ge- 
neral greater  than  the  pleafures ; but  then  they  are 
more  rare  for  the  fame  reafon,  being  fuch  violent 
dates  as  cannot  arife  from  common  impreffions.  Or, 
if  we  fuppofe  the  pains  to  be  frequent,  they  will  then 
fo  far  alcer  the  difpofition  of  the  medullary  fubftance, 
according  to  what  was  faid  above,  as  that  many 
original  pains  will  be  converted  into  pleafures : which 
indeed  feems  to  be  the  cafe  not  unfrequently ; for  the 
organs  of  the  new-born  infant  are  fo  delicate,  as  to 
receive  pain  from  many  of  thofe  impreffions  which 
afterwards  yield  pleafure.  But  then,  his  fources  of 
pleafure  feem  to  be  multiplied  more  than  in  propor- 
tion to  what  he  differs  by  this  previous  paffage 
through  pain. 

In  certain  cafes  of  exceffive  pains,  the  violent 
vibrations  appear  at  lad  to  excite  a latent  attradlive 
power  in  the  medullary  particles,  in  the  manner  here- 
after to  be  deferibed,  in  refpedl  of  the  fibres  of  the 
mufcles  and  membranes,  which  puts  a dop  to  thofe 
very  vibrations  that  excited  it.  Hence  faintings  and 
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ftupors,  i.  e.  the  ceffation  of  pain  from  violent  pains. 
However,  a greater  degree  of  vibrations  is  probably 
required  for  exciting  this  attra&ive  power  in 'the  me- 
dullary particles  than  in  white  fibres,  and  in  white 
fibres  than  in  red  ones,  as  will  appear  hereafter. 

It  follows  alfo,  from  the  principles  here  laid  down, 
that  all  the  pleafures,  though  particularly  different 
from  each  other,  ought  to  have  a general  refemblance, 
in  their  circumftances  and  confequences : and  the 
pains  like  wife. 

Seventhly,  All  the  mere  fenfations,  which  enter 
the  mind  by  the  five  external  fenfes,  admit  of  a gene- 
ral analyfis,  upon  the  fame  principles  as  the  pleafures 
and  pains  do.  For  all  the  mere  fenfations  were,  in 
their  original  ftate,  either  pleafures  or  pains,  and 
vary  now  from  their  original  ftate  only  by  the  dimi- 
nution of  the  degree.  Let  therefore  all  the  differences 
of  kind,  place,  and  line  of  dire&ion,  be  combined 
in  all  their  varieties,  the  degree  being  fuppofed  every 
where  evanefcent ; and  we  fhall  have  all  the  particular 
vibrations  from  whence  each  mere  fenfation  arifes. 
This  is  the  general  account.  But  it  is  a mod  difficult 
problem  to  explain,  by  what  differences  of  kind  the 
particular  fenfations,  either  of  the  fame,  or  of  different 
fenfes,  are  diftinguiffied  from  each  other. 

It  feems  probable  to  me,  that  the  limits  of  the 
feven  primary  colours,  viz.  the  extreme  red,  the 
limit  of  the  red  and  orange,  of  the  orange  and 
yellow,  yellow  and  green,  green  and  blue,  blue 
and  indigo,  indigo  and  violet,  and  the  extreme  vio- 
let, excite  vibrations  in  the  optic  nerve,  whole 
times  are  proportional  to  the  times  of  vibration  of 
a firing  which  founds  the  notes  in  order,  according 
to  the  key  mentioned  by  Sir  Ifaac  Newton  in  his  Op- 
tus,  i e.  the  notes  D,  E,  F,  G,  A,  B,  C,  D.  This 
nypothcfis  affords  at  leaf!  a probable  reafon  for  the 
leveral  very  particular  breadths  of  the  primary  co- 
lours, 
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lours,  in  the  prifmatic  oblong  image  of  the  fun,  as 
I fhall  endeavour  to  (hew  in  its  place,  Prop . 56. 

If  the  frequency  of  the  vibrations  excited  by  the 
feveral  fapid  and  odorous  bodies  in  the  nerves  of  the 
tongue  and  membrana  fchneideriana,  could  be  dif- 
covered,  it  is  not  improbable  but  this  would  be  a clue 
to  lead  us  into  the  inner  conflitution  of  natural  bodies, 
fince  one  may  reafonably  fuppofe,  that  each  fapid  and 
odorous  body  excites  vibrations  of  the  fame  frequency 
as  thofe  which  take  place  in  it  before  it  is  tailed  or 
fmelt  to. 

The  folution  of  the  fame  problem,  in  the  feveral 
fenfes,  might  alfo  a little  unfold  to  us  the  different 
internal  ftrufture  of  the  feveral  nerves,  and  of  the 
parts  of  the  brain  that  correfpond  thereto.  For  it 
feems  probable  to  me,  that  each  nerve  and  region 
is  originally  fitted  to  receive,  and,  as  one  may  fay, 
fympathize  with,  fuch  vibrations  as  are  likely  to  be 
imprefled  upon  them  in  the  various  incidents  of  life ; 
and  not  that  the  auditory  nerve  could  perform  the 
office  of  the  optic,  if  put  into  its  place,  or  vice  verfa> 
&c.  according  to  Raw. 

Eighthly,  It  is  obferved  by  medical  writers,  that 
pain  is  apt  to  excite  a contraction  in  the  fibres  of  the 
neighbouring  membranes.  Now  this  is  very  agree- 
able to  that  power  which  fenfory  vibrations  have,  in 
general,  over  the  red  flefhy  mufcles,  for  contrafling 
them  in  the  manner  to  be  defcribed  hereafter.  For 
fince  vibrations  of  a middle  llrength,  by  defcending 
into  the  red  fibres  of  the  mufcles,  are  fufficient  to 
contract  them  in  the  ordinary  functions  and  aCtions 
of  life,  it  is  not  unreafonable  to  expeCt,  that  the 
ftronger  vibrations  which  attend  pain,  fhould  be  fuf- 
ficient to  contraCt  the  pale  fibres  of  membranes,  though 
thefe  be  in  themfelves  of  a lefs  contractile  difpofition. 

It  is  agreeable  to  this,  that  titillation  and  itching, 
which  lie,  as  it  were*  upon  the  confines  of  pleafure 
and  pain,  are  more  apt  to  diffufe  themfelves  over  the 
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neighbouring  parts  than  pain.  For  titillation  and 
itching  only  agitate  the  fmall  particles  of  the  mem- 
branes, and  therefore  run  along  their  furfaces,  by  the 
fucceflive  communication  of  thefe  agitations  ; whereas 
pain,  by  contracting  the  fibres,  puts  a flop  to  thefe 
agitations,  and  confequently  to  its  own  diffufion  over 
the  neighbouring  parts. 

Ninthly,  Extreme  and  pointed  parts,  fuch  as  the 
extremity  of  the  nofe,  the  uvula,  the  epiglottis, 
the  nipples,  and  the  ends  of  the  fingers,  are  in  ge- 
neral more  fubjedt  to  irritation,  itching,  and  inflamma- 
tion, and  endued  with  a greater  degree  of  fenfibility 
than  the  other  parts.  Now  this  phaenomenon  agrees 
with  the  dodtrine  of  vibrations,  inafmuch  as  fuch 
parts  muft,  according  to  the  Newtonian  hypothefis, 
be  furrounded  with  an  aether  of  a greater  denfity  than 
that  within  their  pores,  and  which  alfo  grows  denfer 
and  denfer,  in  a regular  manner.  For  one  may  con- 
ceive, that  the  vibrations  communicated  to  this  denfer 
asther,  will  be  ftronger  in  proportion  to  its  denfity  ; 
and  confequently,  that  they  will  agitate  the  fmall  par- 
ticles of  the  extreme  parts  alfo  with  vibrations  ftronger 
than  ordinary. 

It  is  true,  indeed,  that  the  fenfibility  of  each  part 
does  depend,  in  great  meafure,  on  the  number,  ftruc- 
ture,  and  difpofition  of  the  nervous  papillae,  which 
are  the  immediate  organ  in  the  fenfes  of  feeling, 
tafte,  and  fmell ; but  then  we  may  remark,  that  the 
fame  obfervation  holds  in  refpedt  of  thefe  * nervous 
papillae.  For  they  are  alfo  extreme  and  pointed  parts, 
and  that  efpecially,  if  we  fuppofe,  which  feems  pro- 
bable, that  when  any  part  is  in  a ftate  of  exquifite 
fenfibility,  the  nervous  papillae  are  ere&ed  (in  fome 
fuch  manner  as  the  hairs  of  the  neck  and  back  in  cer- 
tain animals,  when  enraged),  fo  as  to  recede  from 
each  other,  and  confequently,  to  admit  the  denfer 
aether  between  them.  They  may  alfo,  upon  the  fame 
occaflons,  be  made  turgid,  by  the  conftridtion  of 

their 
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their  bafes,  and  thus  have  their  fenfibility,  or  power 
of  receiving  vibrations,  increafed  by  diftention. 

We  may  remark  likewife,  in  purfuing  this  method 
of  reafoning,  that  the  aether  which  lies  contiguous  to 
the  medullary  fubftance  in  the  ventricles  of  the  brain, 
is  denfer  than  that  which  lies- in  the  medullary  fub- 
ftance itfelf.  May  we  not  therefore  conje&ure,  that 
one  ufe  of  the  cavities  of,  the  ventricles  is  to  increafe 
and  keep  up  all  the  vibrations  propagated  from  the 
external  nerves  into  the  medullary  fubftance  of  the 
brain,  by  means  of  the  denfer  aether  lodged  in  thofe 
cavities ; that  blood  and  ferum  extravafated,  and 
lying  in  the  ventricles,  fuffocate  fenfations,  by  ex- 
cluding this  denfer  aether  as  well  as  by  prefting  on 
the  medullary  fubftance  ; and,  laftly,  that  thofe 
brutes  whofe  olfatftory  nerves  have  cavities  within 
them  continued  from  the  ventricles,  are  more  acute 
than  men,  in  perceiving  odours,  and  diftinguifhing 
them  from  each  other,  in  part,  upon  this  account  ? 
Boerhaave  is,  indeed,  of  opinion,  that  the  oppofite 
fides  of  the  ventricle  always  touch  each  other,  fo  as  to 
leave  no  cavity.  But  it  feems  more  reafonable  to 
fuppofe,  that  a fubtle  vapour,  which  is  exhaled  from 
the  veflels  of  the  inverting  membrane,  and  whole 
particles,  like  the  vapour  of  water,  have  a repulfive 
power,  in  refpeft  of  each  other,  prevents  the  abfo- 
lute  mutual  contact  of  the  oppohte  lides,  in  com- 
mon cafes.  And  the  fame  thing  is  favoured  by  the 
experiments  tried  upon  the  Pariftan  beggar.  Since 
the  brain  in  him  could  be  fomewhat  prefted  in,  it 
feems  that  the  fkull  was  not  entirely  full  before. 
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PROP.  VII. 

‘the  Phenomena  of  Sleep  appear  to  be  very  fuitable  to 
the  Do  Urine  of  Vibrations. 

Here  I obferve,  firft,  that  new-born  children 
fleep  almoft  always.  Now  this  may  be  acccounted 
for  by  the  dodrine  of  vibrations,  in  the  following 
manner : the  foetus  fleeps  always,  having  no  fenfa- 
tion  from  without  imprefled  upon  it,  and  only  be- 
comes awake  upon  its  entrance  into  a new  world, 
viz.  by  means  of  the  vigorous  vibrations  which  are 
imprefled  upon  it.  It  is  reafonable  therefore  to  ex- 
ped,  that  the  new-born  child  fhould  fall  back  into 
its  natural  date  of  fleep,  as  foon  as  thefe  vibrations 
ceafe,  and  return  again  to  a ftate  of  vigilance,  only 
from  the  renewal  of  vigorous  imprefiions ; and  fo  on 
alternately,  agreeably  to  the  fad. 

Secondly,  Even  adults  are  difpofed  to  fleep,  when 
the  imprefiions  of  external  objeds  are  excluded,  and 
their  bodies  kept  in  a ftate  of  reft,  for  the  fame 
reafons  as  thofe  juft  mentioned  in  the  flmilar  ftate  of 
young  children.  However,  they  incline  more  to  vi- 
gilance than  children,  partly  becaufe  their  folids  and 
fluids  are  more  adive,  and  lefs  compreflible,  i.  e. 
more  fufceptible  and  retentive  of  vibrations  ; and 
partly,  becaufe  affociation  brings  in  perpetual  trains 
of  ideas,  and  confequently  of  vibrations,  fufficiently 
vivid  to  keep  up  vigilance  in  common  cafes. 

1 hirdly,  Having  prefented  the  reader  with  the 
two  foregoing  oblcrvations,  which  are  of  a very 
obvious  kind,  I will  now  inquire  with  more  minute- 
nefs,  into  the  intimate  and  precife  nature  of  fleep. 
Jt  appears  then,  that,  during  fleep,  the  blood  is 
accumulated  in  the  veins,  and  particularly  in  the  venal 
inufes  which  furround  the  brain  and  fpinal  marrow ; 
and  alfo,  that  it  is  rarefied,  at  leaft  for  the  moft  part. 

For 
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For  as  the  adlions  of  the  mufcles  fqueeze  the  blood 
out  of  the  veins  during  vigilance,  fo  their  inactivity 
during  deep  fuffers  the  blood  to  lodge  in  the  veins  j 
and  the  decumbent  pofture,  which  is  common  to  ani- 
mals in  fleep,  fuffers  it  to  lodge  particularly  in  the 
venal  dnufes  of  the  brain  and  fpinal  marrow.  And 
it  is  agreeable  to  this,  that,  in  mod:  difledlions,  the 
blood  is  found  chiedy  in  the  veins,  and,  in  diffec- 
tions  after  lethargies,  apoplexies,  &c.  the  venal 
dnufes  of  the  brain,  and  confequently  thofe  of  the 
fpinal  marrow,  which  communicate  freely  with  them, 
are  particularly  full.  As  to  the  rarefadtion  of  the 
blood,  it  follows  from  the  warmth  of  the  body, 
which  is  an  ufual  attendant  upon  deep,  and  is  caufed 
by  the  red:  of  the  body,  the  warmth  of  the  place 
where  the  perfon  deeps,  the  coverings,  and  the  fer- 
mentative difpofition  of  the  frefh  chyle,  which  then 
enters  the  blood.  It  follows  therefore,  that  the  brain 
and  fpinal  marrow  will  be  particularly  compreffed 
during  deep,  dnce  the  blood  then  takes  up  more 
fpace,  is  particularly  accumulated  within  the  cavities 
of  the  fkull  and  vertebras,  and  the  hardnefs  of  thefe 
bones  will  not  fuffer  them  to  yield  or  make  more 
room.  It  follows  alfo,  that  the  foftnefs  of  the  me- 
dullary fubftance  will  fubjedt  it  to  the  effedts  of  this 
compredion,  more  than  the  cortical ; fo  that,  if  we 
' fuppofe  its  fundtions  to  confift  in  receiving,  retaining, 
and  communicating  vibrations,  it  will  be  rendered 
peculiarly  unfit  for  thefe  fundtions,  from  the  com- 
prefiion  here  mentioned,  i.  e.  the  animal  will  be 
indifpofed  to  fenfation  and  motion,  agreeably  to 
obfervation. 

There  are  many  other  arguments  which  might  be 
brought  to  fhew,  that  during  deep,  and  deepy  dif- 
tempers,  the  brain  is  particularly  compreffed,  if  it 
were  neceffary.  But  the  inftance  of  the  Parifian 
beggar,  above  noted,  is  mod:  to  this  purpofe.  This 
perfon  had  a perforation  in  his  fkull,  which  did  not 

ofiify ; / 
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oflifyj  whence,  by  external  prefiure  upon  that  part, 
the  internal  regions  of  the  brain  might  be  affedted ; 
and  it  was  conftantly  obferved,  that,  as  the  prefiure 
increafed,  he  grew  more  and  more  fleepy,  and  at  laft 
fell  into  a temporary  apoplexy. 

In  young  children,  there  feems  to  be  a conftant 
moderate  prefiure  of  the  lkull  upon  the  brain.  For 
the  brain  is  of  a great  relative  magnitude  in  them, 
and,  by  its  endeavour  to  expand  itfelf,  it  keeps  the 
futures  from  uniting  too  firmly,  till  fuch  time  as  it  is 
arrived  at  its  full  growth.  It  muft  therefore  be  com- 
prefled  in  return,  by  the  re-adlion  of  the  lkull.  And 
this  may  be  confidered  as  a circumftance,  which  con- 
curs to  render  young  children  more  apt  to  fleep  than 
adults.  When  old  perfons  are  fleepy,  it  is  a morbid 
affedion,  and  may  arife  either  from  an  hydropical 
difpofition,  whereby  the  turgefcence  of  the  neigh- 
bouring parts  comprefles  the  medullary  fubftance; 
or  from  a defed  of  nutrition  in  this  fubftance,  which 
renders  it  foft  and  compreflible  in  a preternatural  de- 
gree. If  the  venal  finufes,  and  other  blood  veflels, 
of  the  brain,  be,  by  any  accident  preternaturally  dif- 
tended,  and  continue  fo  for  a confiderable  time,  they 
will  fcarce  ever  recover  their  priftine  tone  and  dimen- 

fions;  and  this  fo  much  the  more,  as  the  perfon 
approaches  to  old  age.  r 

For  the  fame  reafon,  as  the  medullary  fubftance 
within  the  lkull  and  vertebrae  is  comprefied  during 
ileep  that  of  the  ganglions,  plexufes,  and  trunks 
of  the  nerves  m other  parts  of  the  body,  will  be 
comprefied  alio,  though  in  a lefs  degree.  For  this 
lubftance  has  no  blood  or  grofs  fluids  within  it,  and 
is  far  the  fofteft  of  all  the  parts  of  the  body ; and 
the  membranes,  which  inveft  all  the  parts  of  the  bo- 

' fam,e  °®ce  t0  them’  in  a lefs  degree, 
tb?  “ 'i,e  bra,n>  '•  check  their  dtften- 

comnrefT  ,1  ru™und|egn"rembra„es  muft  therefore 
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glions,  plexufes,  and  trunks  of  the  nerves,  during 
deep,  on  account  of  the  rarefadion  of  the  humours 
at  that  time;  whence,  according  to  the  doctrine  of 
vibrations,  lenfory  ones  can  neither  afcend  freely  from 
the  external  organs  to  the  brain,  nor  motory  ones 
defcend  into  the  limbs,  i.  e.  the  animal  will  be  in- 
feniible  and  inactive,  as  it  is  found  to  be  in  fad. 

Is  it  not  probable,  that,  as  deep  comes  on,  the 
oppodte  ddes  of  the  venti  icles  of  the  brain  approach 
towards  each  other,  on  account  of  the  compredion 
here  aflerted ; alfo,  that  they  become  contiguous  at 
the  inftant  of  deep,  excluding  the  denfer  tether, 
mentioned  in  the  foregoing  propodtion,  thereby  ? 
By  this  means,  the  power  of  fenfation  would  receive 
a remarkable  diminution  at  the  inftant  of  falling 
adeep,  as  it  feems  to  do.  < There  might  alfo  in  cer- 
tain circumftances,  arife  a very  vivid  exertion  of  the 
perceptive  and  motive  faculties  at  that  inftant,  from 
the  compredion  of  the  tether  previous  to  its  rare- 
fadion, fueh  as  would  account  for  the  fudden  terrors 
and  ftartings  which  happen  at  the  inftant  of  going  to 
deep,  in  fome  morbid  cafes. 

Fourthly,  It  is  obferved,  that  vigilance  continued 
fatigue,  and  pain,  all  difpofe  ftrongly  to  deep.  For 
all  vioorous  or  long-continued  vibrations  muft  both 
venerate  heat}>  whereby  the  blood  and  juices  will  be 
rarefied,  fo  as  to  comprefs  the  medullary  fubftance, 
and  alfo  exhauft  this  fubftance  of  its  duid  and  adive 
particles,  fo  as  to  render  it  more  eafily  compreflible, 
and  lefs  fufceptible  and  retentive  of  vibrations.  Great 
degrees  of  heat  feem  to  produce  an  extraordinary  pro- 
penfity  to  deep,  in  nearly  the  fame  way. 

And  when  perfons  expofed  to  extreme  cold  are 
overcome  by  a pleafing,  but  fatal  deep,  it  ieems  as  if 
the  internal  parts  weie  afteded  with  a preternatural 
warmth,  from  the  vigorous  lenfations  and  concomi- 
tant vibrations  impreded  on  the  external  parts  by 
the  cold,  and  thence  afcending  to  the  brain.  It  agrees 
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with  the  hypothefis  here  propofed,  that  thefe  uneafy 
fenfations  decline  by  degrees,  till  they  fall  within  the 
limits  of  pleafure,  and,  at  laft,  end  in  in  fen  Ability. 
This  fleep  may  prove  fatal,  from  the  great  difference 
between  the  internal  and  external  parts,  in  refpedt  of 
heat;  alfo  from  the  cold’s  penetrating  farther  and 
farther.  Mufcular  motion  may  prevent  it,  and  its  ill 
efte&s,  partly  as  the  veins  are  emptied  by  this,  partly 
as  it  warms  the  external  parts,  and  cools  the  internal* 
from  the  return  of  the  cool  blood  into  the  courfe  of 
the  circulation.  If  we  fuppofe  the  circulation  to  ceafe 
entirely,  at  the  furface  of  the  body  from  the  cold, 
then  will  warm  blood  circulate  through  the  internal 
parts  alone ; and  thefe  parts  will  continue  to  be  de- 
fended from  the  cold  by  the  external  ones,  for  a 
fime.  And  thus  the  body  will  approach  to  the  com- 
mon ftate  of  a perfon  going  to  fleep. 

It  is  eafy  to  fee,  from  the  method  of  reafoning 
here  uled,  how  perfons  recovering  from  long  illneffes 
fhould  be  much  difpofed  to  fleep,  viz.  from  the  ex- 
hauftion  of  the  medullary  fubftance,  -their  almoft  con- 
ftant  reft,  their  being  kept  warm,  and  the  frequent 
taking  fuftenance,  lo  as  to  beget  great  quantities  of 
frelh  chyle,  and  confequently,  an  extraordinary  de- 
gree of  a fermentative  heat. 


Fifthly,  The  manner  in  which  opiates  produce 
fleep  may  be  thus  explained,  agreeably  to  the  doc- 
tnne  of  vibrations.  Opiates  evidently  excite  grateful 
jeniations  in  the  ftomach  and  bowels.  This  appears 
from  the  ftiort  time  in  which  liquid  opiates  take 
efteft;  and  even  from  immediate  and  direft  fenfa- 
tions : a perfon  may  even  feel,  that  the  ftomach  is 
. leat  of  the  pleafurable  imprefiions  made  by 
opiates.  We  are  to  fuppofe  therefore,  that  vivid 
v brat.ons,  which,  however,  lie  within  the  limits  of 

afcen,d  PerPetually  from  the  ftomach  and 
e s a ong  the  par  vagum,  and  intercoftal  nerves, 
up  to  the  brain  and  fpinal  marrow,  diffufe  themfelves 
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over  thefe,  and  from  thence  defcend  along  the  nerve* 
into  all  the  parts  of  the  body.  Hence  it  follows, 
that  they  will  obfcure  and  over-power  all  moderate 
fenfations,  or  vibrations,  which  fubfifted  before,  or 
which  external  objedts  may  from  time  to  time  endea- 
vour to  excite,  and  introduce  a general  pleafurable 
ftate  over  the  whole  nervous  fyftem ; with  trains  of 
pleafurable  ideas,  in  the  manner  to  be  explained  here- 
after, when  we  come  to  treat  of  ideas,  their  genera- 
tions, affociations,  and  dependencies  on  bodily  ftates. 
During  this  pleafurable  ftate,  the  body  will  of  courfe 
be  compofed  to  reft  ; reftlefihefs,  tofiings,  and 
changes  of  pofture,  being  caufed,  for  the  moft 
part,  by  uneafy  fenfations.  Hence  the  blood  will  be 
accumulated  in  the  veins  and  venal  finufes,  and  grow 
warm  both  from  the  vigorous  vibrations  excited  by 
the  opiate,  and  from  the  abfolute  reft  of  the  body. 
For  abfolute  reft  conduces,  in  a peculiar  manner,  to 
make  the  body  grow  warm,  by  the  heat  reflected 
from  the  contiguous  coverings;  as,  on  the  contrary, 
the  flighteft  motions  frequently  returning,  ventilate 
and  cool  the  parts.  And  thus  the  compreffion  of 
the  medullary  fubftance  requifite  for  deep,  will  be 
induced  by  the  adtion  of  the  opiate  upon  the  ftomach 
and  bowels. 

But,  befides  this,  we  may  conceive,  that  the  opiate 
particles  excite  vibrations  of  the  fame  kind  in  all  the 
parts  of  the  body,  after  they  are  taken  into  the  blood, 
and  circulate  with  it,  till  fuch  time  as,  by  a perfedt 
affimilation,  they  lofe  all  their  peculiar  qualities. 

It  feems  alfo,  that  the  continued  defcent  of  vibra- 
tions, from  the  brain,  and  fpinal  marrow,  into  the 
limbs,  and  external  parts,  agitates  them  fo  much,  as  to 
render  them  unfit  for  receiving  lenfation  and  motion, 
in  the  fame  manner  as  continued  fridtion  of  the  head, 
when  newly  fhaved,  or  fhaking  the  hand,  occafion 
a kind  of  numbnefs  in  the  head  and  hand  reipec- 
tivcly.  For  a diforder  raifed  in  the  motory  nerves, 
i and 
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and  mufcular  fibres,  analogous  to  numbnefs  in  the 
fenfory  nerves,  and  fentient  papillae,  mud  produce 
ineptitude  to  motion.  It  Teems  therefore,  that  the 
infenfibility  and  immobility  which  proceed  from 
'opiates,  and  which  concur  in  haftening  the  deep,  and 
increafing  its  degree,  arife  in  great  part  from  this 
caufe.  The  numbnefs,  and  paralytic  weaknefies, 
which  frequently  fucceed  after  opiates,  are  evidences 
for  what  is  here  alleged. 

Opium  Teems  to  have  an  intermediate  degree  of 
activity  between  narcotics,  or  ftupefying  poifons,  on 
one  hand,  and  grateful  aliments,  particularly  vinous 
liquors,  on  the  other.  Narcotics  operate  fo  vio- 
lently on  the  ftomach  and  bowels,  the  brain,  and 
the  external  parts,  as  to  bring  confufion  on  the  fen- 
fations,  and  trains  of  ideas,  and  convulfions  on  the 
mufcular  fyftem.  And  that  thefe  effedts  are  pro- 
duced by  a local  influence  on  the  flomach,  in  the 
manner  propofed  concerning  opiates,  appears,  be- 
cause they  ceafe,  or  abate  much,  Toon  after  the  nar- 
cotic is  ejected  by  vomiting ; alfo  becaufe  whipping 
a dog,  after  he  has  taken  the  nux  vomica,  contri- 
butes to  obviate  its  ill  effects.  Wines,  and  grateful 
aliments,  difpofe  to  fleep,  partly  by  their  immediate 
effedts  on  the  ftomach,  partly  by  their  effedts  after 
they  are  abforbed.  But  the  degree  not  being  fo  great 
as  in  opiates,  it  may  more  eafjly  be  overcome  by  a 
variety  of  common  or  vigorous  imprefiions;  in  which 
cafe  the  vivid  vibrations  excited  by  the  wine,  or 
aliment,  will  illuminate  all  the  impreffions,  and 
add  ftrength  to  all  the  motions.  The  fame  thing  is 

obferved  of  opiates,  in  thofe  who  take  them  fre- 
quently. 

Sixthly,  Chylification,  fanguification,  nutrition, 
and  growth,  feem  to  proceed  beft  during  fleep.  This 
may  be  conjedured  from  the  fleepinefs  of  all  animals 
after  eating,  fince  fleep  and  chylification,  &c.  muft 
nere  concur;  and  from  the  almoft  conftant  fleep  of 
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new-born  children,  above  taken  notice  of,  fince  na- 
ture feems  chiefly  intent  on  the  due  performance  of 
thefe  functions,  for  fome  time  after  birth.  Now  the 
dodtrine  of  vibrations  may  be  made  to  illuftrate  thefe 
points,  in  fome  meafure.  For  fince  refpiration  be- 
comes (bong  and  convulflve  at  the  inftant  of  going 
to  fleep,  it  will  renew  and  increafe  the  vibrations  ex- 
cited in  the  nerves  of  the  ftomach  and  bowels  by 
their  contents,  which  we  muft  fuppofe  to  have  lan- 
guifhed  before,  in  the  fame  manner  as  thofe  which 
fubfiiied  in  the  external  fenfes.  The  organs  of  di- 
geftion  therefore,  as  well  as  thofe  of  refpiration,  are 
in  a ftate  of  vigilance,  and  are  intent  upon  the  per- 
formance of  their  proper  fundtions,  while  the  other 
parts  are  in  a ftate  of  fleep  and  inadtion,  and  recruit- 
ing, in  order  to  perform  their  fundtions  in  a due 
manner,  upon  a return  of  vigilance.  And  this  holds 
moft  particularly  in  refpedt  of  the  medullary  fub- 
ftance  of  the  brain,  fpinal  marrow,  and  nerves,  which, 
by  the  confent  of  all,  is  the  chief  inftrument  of 
nutrition  and  growth.  Since  the  vibrations  which 
take  place  in  it  during  fleep  are  languid,  it  will 
then  be  filled  and  recruited,  and  confequently  fitted 
for  nutrition  and  growth  ; which  will  be  farther 
favoured  by  the  concurrence  of  a complete  chylifi- 
cation  and  fanguification,  at  the  fame  time. 

The  increafed  convulflve  refpiration,  and  increafed 
force  of  the  heart,  which  take  place  at  the  inftant 
of  going  to  fleep,  and  continue  frequently  during 
fleep,  may  perhaps  be  thus  accounted  for,  agreeably 
to  the  dcdtrine  of  vibrations.  When  vivid  vibrations 
ceafe  in  the  external  fenfes,  and  regions  of  the  brain 
■belonging  to  them,  alfo  in  the  mufcles  of  the  limbs, 
and  parts  of  the  fpinal  marrow  correfponding  thereto, 
this  abatement  of  vibrations  muft  either  extend 
to  the  whole  medullary  fubftance,  which  feems  to  be 
the  cafe  in  the  night-mare ; or  if  the  nerves  of  the 
heart,  and  organs  of  refpiration,  and  the  regions  ot 
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the  brain  and  fpinal  marrow  correfponding  thereto, 
be  exempted,  they  may  be  agitated  even  with  more  vi- 
gorous vibrations,  on  account  of  the  abatement  in  the 
other  parts,  becaufe  the  vibrations  raifed  in  thefe 
regions  during  deep,  by  fuch  of  their  caufes  as  take 
place  then,  will  be  hindered  from  diftufing  themfelves 
freely,  and  abating  their  own  force  thereby,  as  foon 
as  the  other  regions  are  collapfed  and  comprefled. 
Thefe  caufes  are,  firfb,  the  heat  of  the  blood,  and 
pulfation  of  the  arteries  of  the  medullary  fubftance ; 
both  which,  when  increafed  on  any  account,  rauft  far- 
ther increafe  themfelves  by  a refleded  influence,  fince 
both  increafe  the  force  of  the  heart.  Secondly,  the 
fulnefs  and  (Mention  of  the  lungs.  Thefe  arife 
from  the  rarefadion  of  the  blood,  and  accumulation 
of  it  in  the  veins  juft  before  fleep  (at  which  time  re- 
fpiration  is  languid),  and  muft  at  laft  ftimulate  the 
organs  of  refpiration  to  a vigorous  exertion  of  them- 
felves, i.  e.  raife  vigorous  vibrations  in  the  region 
of  the  brain  correfponding  thereco,  juft  as  in  the  cafes 
of  fighing,  and  recovering  from  the  night-mare. 
Thirdly,  we  may  fuppofe,  that  the  heart,  and  muf- 
cles  of  refpiration,  do  not  exert  themfelves  during 
vigilance,  with  a degree  of  force  at  all  approaching 
to  their  utmoft  powers*  as  the  limbs  do.;  and  there- 
fore, that  they,  and  the  correfponding  regions  of 
the  brain,  may  be  qualified  for  a vigorous  exertion 
during  fleep.  Fourthly,  an  increafe  in  the  force  of 
refpiration  muft  alio  increafe  the  force  with  which 
the  heart  moves,  becaufe  it  propels  the  blood  in 
greater  quantities  upon  the  heart.  Fifthly,  an  in- 
creafe of  force  in  the  heart  muft  increafe  both  itfelf, 
and  the  adion  of  refpiration,  becaufe  the  blood  vef- 
fels  of  the  heart  and  organs  of  refpiration  are  par- 
ticularly near  to  the  heart,  and  therefore  muft  be 
particularly  under  its  influence. 

Corollary  1.  By  laying  together  what  has  been 
delivered  concerning  fleep,  in  this  propofition,  the 
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difference  between  the  dates  of  fleep  and  vigilance 
may  be  thus  fet  before  the  reader,  in  one  view.  In 
fleep,  the  nerves  of  the  five  external  fenfes  are  in- 
difpofed  to  receive  vibrations,  and  the  objedts  them- 
felves  are  either  abfent,  or  impreffed  feebly.  The 
nerves  of  the  do'mach  and  bowels  fympathize  with 
thefe  at  firft,  but  recover  themfelves  at  the  inftant  of 
deep,  the  impredions  of  the  aliment,  &c.  being  then 
made  with  unufual  vigour ; and  this  continues  during 
the  time  of  deep.  In  like  manner  the  mufcular  fydem 
becomes  inactive  in  general ; the  heart,  however,  and 
mufcles  of  refpiration,  are  excepted,  and  even  exert 
themfelves  with  an  extraordinary  degree  of  force. 
The  blood  is  rarefied  fo  as  to  take  up  more  fpace  upon 
the  whole ; and  as  there  is  more  in  the  veins,  and 
particularly  in  thofe  of  the  brain,  and  fpinal  marrow, 
than  in  a date  of  vigilance,  the  medullary  fubdance 
is  hereby  expofed  to  a condant  uniform  compredioff; 
whereas,  in  vigilance,  the  adtion  of  the  mufcles 
fqueezes  the  blood  out  of  the  veins,  and  cools  it,  un- 
lefs  this  adtion  be  violent,  or  long  continued.  The 
glands  are  filled  during  deep,  and  confequently,  by 
drawing  off  from  the  fulnefs  of  the  blood  veffels, 
prepare  the  body  for  vigilance,  and  are  themfelves 
fitted  for  the  fundtions  to  be  then  performed,  i.  e.  to 
excrete  their  proper  fluids  from  mufcular  compref- 
fion,  or  vibrations  running  up  their  excretory  dudts, 
in  the  manner  to  be  hereafter  explained.  The  medul- 
lary fubdance  is,  in  like  manner,  fitted  and  prepared 
for  vigilance,  whether  it  be  of  a glandular  nature,  or 
not.  However,  fome  vibrations  mud  take  place  in 
it  throughout,  and  they  are  particularly  vivid  in  the 
regions  correfponding  to  the  heart,  organs  of  refpi- 
ration, and  organs  of  digedion  j alfo  in  the  regions 
correfponding  to  the  eye  and  ear,  where  they  excite 
the  trains  of  images  which  are  prefented  to  us  in  our 
dreams.  But  the  nature  of  thefe  cannot  be  unfolded 
till  we  have  treated  of  ideas,  their  generation  and 
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afiociations,  and  the  nature  of  true  and  erroneous 
judgments,  afient,  diflent,  imagination  and  memory. 

Cor.  1.  It  appears  alfo  to  follow,  from  the  fore- 
going account  of  fleep,  and  the  effed  of  heat,  la- 
bour, pain,  and  opiates,  in  difpofing  to  it,  that,  in 
many  cafes  of  fleep,  the  medullary  fubftance  tends 
to  a fubtle  kind  of  inflammation,  and  is  preferved 
from  it,  and  reftored  to  its  natural  (late,  and  degree 
of  heat,  by  means  of  fleep  fufficiently  continued. 
Thus,  in  the  accefs  of  mod  fevers,  the  patient  is 
liftlefs  and  fleepy,  the  external  fenfes,  mufcles,  and 
brain,  being  affected,  in  fome  refpeds,  as  by  opiates. 
If  the  patient  fleeps,  the  diftemper  is  cut  fliort ; but 
if  the  fubtle  inflammation  be  fo  great  as  to  prevent 
that,  the  diftemper  increafes,  and  comes  to  its  period 
in  fome  other  way,  according  to  the  nature  of  the 
fever,  and  circumftances  of  the  patient.  In  a coma 
vigil  it  feems  to  me,  that  the  approach  of  the  oppo- 
fite  fides  of  the  ventricles  excites  fuch  violent  vibra- 
tions, on  account  of  the  inflammation  of  the  medul- 
lary fubftance,  perhaps  of  thefe  fides  particularly,  as 
to  awake  the  patient,  and  throw  him  into  great  con- 
fufion  and  confternation.  In  a frenzy,  the  medul- 
lary fubftance  itfelf  feems  to  labour  under  an  acute 
temporary  inflammation,  the  other  parts  having  often 
no  more  than  a due  heat,  whereas,  in  the  delirium 
of  a fever,  the  medullary  fubftance  only  fympathizes 
with  the  other  parts.  If  the  inflammation  of  the  me- 
dullary fubftance  be  very  fubtle,  moderate,  and  per- 
manent, madnefs  of  lome  fpecies  enfues.  And  it 
feems  to  agree  very  well  with  the  theory  here  pro- 
pofed,  that  in  deliriums,  frenzies,  and  fome  kinds 
of  madnefs,  the  patient  does  not  fleep  at  all,  or,  if  he 
does,  in  a quiet  manner,  is  freed  from  his  diftemper ; 
and  that,  in  other  kinds  of  madnefs,  and  in  cafes  of 
melancholy,  the  fleep  is  very  deep,  and  the  patient 
extremely  fluggifh. 
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SECT.  II. 

OF  IDEAS,  THEIR  GENERATION  AND  ASSOCIA- 
TIONS ; AND  OF  THE  AGREEMENT  OF  THE  DOC- 
TRINE OF  VIBRATIONS  WITH  THE  PHENOMENA 
OF  IDEAS. 

PROP.  VIII. 

Serif ations , by  being  often  repeated , leave  certain  Vejliges , 
types , or  Images , of  themfelves , which  may  be  called , 
Simple  Ideas  of  Senfation. 


1 took  notice  in  the  introduction,  that  thofe 
ideas  which  refemble  fenfations  were  called  ideas 
of  fenfation;  and  alfo  that  they  might  be  called 
fimple  ideas,  in  refpeCt  of  the  intellectual  ones  which 
are  formed  from  them,  and  of  whofe  very  efience  it 
is  to  be  complex.  But  the  ideas  of  fenfation  are  not 
entirely  fimple,  fince  they  muft  confift  of  parts  both 
co-exiftent  and  fucceflive,  as  the  generating  fenfations 
themfelves  do. 

Now,  that  the  fimple  ideas  of  fenfation  are  thus 
generated,  agreeably  to  the  propofition,  appears,  be- 
caufe  the  molt  vivid  of  thefe  ideas  are  thofe  where  the 
correfponding  fenfations  are  mod  vigoroufly  im- 
preffed,  or  moft  frequently  renewed ; whereas,  if  the 
fenfation  be  faint,  or  uncommon,  the  generated  idea 
is  alfo  faint  in  proportion,  and,  in  extreme  cafes, 
evanefcent  and  imperceptible.  The  exaCt  obfervance 
of  the  order  of  place  in  vifible  ideas,  and  of  the  or- 
der of  time  in  audible  ones,  may  likewife  ferve  to 
fhew,  that  thefe  ideas  are  copies  and  offsprings  of 
the  impreffions  made  on  the  eye  and  ear,  in  which 
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the  fame  orders  were  obferved  refpedively.  And 
though  it  happens,  that  trains  of  vifible  and  audible 
ideas  are  prelented  iri  fallies  of  the  fancy,  and  in 
dreams,  in  which  the  order  of  time  and  place  is 
different  from  that  of  any  former  impreffions,  yet  the 
fmall  component  parts  of  thefe  trains  are  copies  of 
former  impreffions  j and  reafons  may  be  given  for 
the  varieties  of  their  compofitions. 

It  is  alfo  to  be  obferved,  that  this  propofition  bears 
a great  refemblance  to  the  third  j and  that,  by  this 
refemblance,  they  fomewhat  confirm  and  illuftrate 
one  another.  According  to  the  third  propofition, 
fenfations  remain  for  a fhort  time  after  the  impreffion 
is  removed ; and  thefe  remaining  fenfations  grow 
feebler  and  feebler,  till  they  vanifh.  They  are  there- 
fore, in  fome  part  of  their  declenfion,  of  about  the 
fame  ftrength  with  ideas,  and,  in  their  firit  ftate,  are 
intermediate  between  fenfations  and  ideas.  And  it 
feems  reafonable  to  exped,  that,  if  a fingle  fenfation 
can  leave  a perceptible  effect,  trace,  or  veftige,  for 
a fhort  time,  a fufficient  repetition  of  a fenfation 
may  leave  a perceptible  effed  of  the  fame  kind,  but 
of  a more  permanent  nature,  i.  e.  an  idea,  which 
fliall  recur  occafionally,  at  long  diftances  of  time, 
from  the  impreffion  of  the  correfponding  fenfation, 
and  vice  verfd.  As  to  the  occafions  and  caufes,  which 
make  ideas  recur,  they  will  be  confidered  in  the  next 
propofition  but  one. 

The  method  of  reafoning  ufed  in  the  laft  para- 
giaph,  is  farther  confirmed  by  the  following  circum- 
flance  j viz.  that  both  the  diminutive  declining  fen- 
fations, which  remain  for  a fhort  fpace  after  the  im- 
preffions  of  the  objeds  ceafe,  and  the  ideas,  which 
are  the  copies  of  fuch  impreffions,  are  far  more 
diltind  and  vivid,  in  refped  of  vifible  and  audible 
impreffions,  than  of  any  others.  To  which  it  may  be 
added,  that,  after  travelling,  hearing  mufick,  &c. 
trains  of  vivid  ideas  are  very  apt  to  recur,  which  cor- 
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refpond  very  exactly  to  the  late  imprefiions,  and 
which  are  of  an  intermediate  nature  between  the  re- 
maining fenfations  of  the  third  propofition,  in  their 
greateft  vigour,  and  the  ideas  mentioned  in  this. 

The  fenfations  of  feeling,  tafte,  and  fmell,  can 
fcarce  be  faid  to  leave  ideas,  unlefs  very  indiftindt 
and  obfcure  ones.  However,  as  analogy  leads  one 
to  fuppofe,  that  thefe  fenfations  may  leave  traces  of 
the  fame  kind,  though  not  in  the  fame  degree,  as 
thofe  of  fight  and  hearing;  fo  the  readinefs  with 
which  we  reconnoitre  fenfations  of  feeling,  tafte,  and 
fmell,  that  have  been  often  imprefied,  is  an  evidence, 
that  they  do  fo ; and  thefe  generated  traces  or  difpo- 
fitions  of  mind  may  be  called  the  ideas  of  feeling, 
tafte,  and  fmell.  In  deep,  when  all  our  ideas  are 
magnified,  thofe  of  feeling,  tafte,  and  fmell,  are  often 
fufficiently  vivid  and  diftinft ; and  the  fame  thing 
happens  in  fome  few  cafes  of  vigilance. 

PROP.  IX. 

Senfory  Vibrations , by  being  often  repeated,  beget  in  the 
medullary  Subjlance  of  the  Brain , a Di/pofition  to  dimi- 
nutive Vibrations , which  may  alfo  be  called  Vibra- 
tiuncles  and  Miniatures , correfponding  to  themfelves 
refpettively . 

' This  correfpondence  of  the  diminutive  vibrations 
to  the  original  fenfory  ones,  confifts  in  this,  that  they 
agree  in  kind,  place,  and  line  of  diredlion  ; and  differ 
only  in  being  more  feeble,  i.  e.  in  degree. 

This  propofition  follows  from  the  foregoing.  For 
fince  fenfations,  by  being  often  repeated,  beget  ideas, 
it  cannot  but  be  that  thofe  vibrations,  which  accom- 
pany fenfations,  fhould  beget  fomething  which  may 
accompany  ideas  in  like  manner ; and  this  can  be  no- 
thing but  feebler  vibrations,  agreeing  with  the  fenfory 
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generating  vibrations  in  kind,  place,  and  line  of 
direction. 

Or  thus : By  the  firft  proportion  it  appears,  that 
fome  motion  muft  be  exciced  in  the  medullary  fub- 
ftance,  during  each  fenfation;  by  the  fourth,  this 
motion  is  determined  to  be  a vibratory  one:  fince 
therefore  fome  motion  muft  alfo,  by  the  fecond,  be 
excited  in  the  medullary  fubftance  during  the  pre- 
fence of  each  idea,  this  motion  cannot  be  any  other 
than  a vibratory  one : elfe  how  fhould  it  proceed 
from  the  original  vibration  attending  the  fenfation,  in 
the  fame  manner  as  the  idea  does  from  the  fenfation 
itfelf?  It  muft  alfo  agree  in  kind,  place,  and  line  of 
direction,  with  the  generating  vibration.  A vibratory 
motion,  which  recurs  t times  in  a fecond,  cannot  be- 
get a diminutive  one  that  recurs  or  2/  times;  nor 
one  originally  imprefied  on  the  region  of  the  brain 
correfponding  to  the  auditory  nerves,  beget  diminu- 
tive vibrations  in  the  region  correfponding  to  the 
optic  nerves;  and  fo  of  the  reft.  The  line  of  direc- 
tion muft  likewife  be  the  fame  in  the  original  and 
derivative  vibrations.  It  remains  therefore,  that  each 
fimple  idea  of  fenfation  be  attended  by  diminutive 
vibrations  of  the  fame  kind,  place,  and  line  of  di- 
rection, with  the  original  vibrations  attending  the 
fenfation  itfelf : or,  in  the  words  of  the  proportion, 
that  fenfory  vibrations,  by  being  frequently  repeated, 
beget  a difpofition  to  diminutive  vibrations  corre- 
fponding to  themfelves  refpeCtively.  We  may  add, 
that  the  vibratory  nature  of  the  motion  which  at- 
tends ideas,  may  be  inferred  from  the  continuance  of 
fome  ideas,  vifible  ones  for  inftance,  in  the  fancy  for 
a few  moments. 

This  proof  of  the  prefent  propofition  from  the 
foregoing,  appears  to  be  inconteftable,  admitting  the 
fourth:  however,  it  will  much  eftablifh  and.  illuf- 
trate  the  doftrines  of  vibrations  and  affociation,  to 
deduce  it  diredly,  if  we  can,  from  the  nature  of  vi- 
bratory 
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bratory  motions,  and  of  an  animal  body ; and  not 
only  from  the  relation  between  fenfations  and  ideas. 
Lee  us  fee,  therefore,  what  progrefs  we  can  make  in 
fuch  an  attempt. 

Firft,  then,  if  we  admit  vibrations  of  the  me- 
dullary particles  at  all,  we  muft  conceive,  that  fome 
take  place  in  the  fetus  in  utero , both  on  account 
of  the  warmth  in  which  it  lies,  and  of  the  pulfation 
of  thofe  confiderable  arteries,  which  pafs  through 
the  medullary  fubftance,  and  which  confequently  muft 
comprefs  and  agitate  it  upon  every  contraction  of 
the  heart.  And  thefe  vibrations  are  probably  either 
uniform  in  kind  and  degree,  if  we  confider  fhort 
fpaces  of  time}  or,  if  long  ones,  increafe  in  a flow 
uniform  manner,  and  that  in  degree  only,  as  the 
feetus  in  utero  increafes  in  bulk  and  ftrength.  They 
are  alfo  probably  the  fame  in  all  the  different  regions 
of  the  medullary  fubftance.  Let  thefe  vibrations  be 
called  the  natural  vibrations. 

Secondly,  As  foon  as  the  child  is  born,  external 
objects  aCt  upon  it  violently,  and  excite  vibrations 
in  the  medullary  fubftance,  which  differ  from  the 
natural  ones,  and  from  each  other,  in  degree,  kind, 
place,  and  line  of  direction.  We  may  alfo  conceive, 
that  each  region  of  the  medullary  fubftance  has 
fuch  a texture  as  to  receive,  with  the  greateft  facility, 
the  feveral  fpecific  vibrations,  which  the  objeCts 
correfponding  refpeCtively  to  thefe  regions,  i.  e.  to 
their  nerves  are  mod  difpofed  to  excite.  Let  thefe 
vibrations  be,  for  the  prefent,  called  preternatural  ones , 
in  contradiftinCtion  to  thofe  which  we  juft  now  called 
natural  ones „ 

Thirdly,  Reprefenting  now  the  natural  vibrations 
by  Nj  and  the  preternatural  ones,  from  various  ob- 
jects, by  y/,  B,  C,  &c.  let  us  fuppofe  the  firft  objeCt 
to  imprefs  the  vibrations  y/,  and  then  to  be  removed. 
It  is  evident  from  the  nature  of  vibratory  motions, 
that  the  medullary  fubftance  will  not,  immediately 

upon 
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upon  the  removal  of  this  objed,  return  to  its  natural 
ftate  Ny  but  will  remain,  for  a fhort  fpace  of  time, 
in. the  preternatural  ftate  A,  and  pafs  gradually  from 
A to  N.  Suppofe  the  fame  objed  to  be  imprefted 
again  and  again,  for  a fufficient  number  of  times,  and 
it  feems  to  follow,  that  the  medullary  fubftance  will 
be  longer  in  paiTing  from  A to  N,  after  the  fecond 
impreflion,  than  after  the  firft,  after  the  third  impref- 
fion  than  fecond,  &c.  till,  at  laft,  it  will  not  return 
to  its  natural  original  ftate  of  vibrations  Wat  all,  but 
remain  in  the  preternatural  ftate  A>  after  the  vibra- 
tions have  fallen  to  a diminutive  pitch,  their  kind 
and  place,  or  chief  feat,  and  their  line  of  direc- 
tion, continuing  the  fame.  This  ftate  may  therefore 
be  fitly  denoted  by  a , and  being  now  in  the  place  of 
the  natural  ftate  W,  it  will  be  kept  up  by  the  heat  of 
the  medullary  fubftance,  and  the  pulfation  of  its  ar- 
teries. All  this  feems  to  follow  from  the  above-men- 
tioned difpofition  of  animal  bodies  to  accommodate 
themfelves  to,  and  continue  in,  almoft  any  ftate  that 
is  often  imprefted  ; which  is  evident  from  innumer- 
able both  common  and  medical  obfervations,  what- 
ever be  determined  concerning  the  manner  of  explain- 
ing and  accounting  for  thefe  fads.  For  the  alter- 
ations which  habit,  cuftom,  frequent  impreftion,  &c. 
make  in  the  fmall  conftituent  particles,  can  fcarce  be 
any  thing  belides  alterations  of  the  diftances,  and 
mutual  adions,  of  thefe  particles  ; and  thefe  laft 
alterations  muft  alter  the  natural  tendency  to  vi- 
brate. We  muft,  however,  here  refume  the  fup- 
pofition  made  in  the  laft  paragraph,  viz.  that  the 
leveral  regions  of  the  brain  have  fuch  a texture  as 
dilpofes  them  to  thofe  fpecific  vibrations,  which  are 
to  be  imprefted  by  the  proper  objeds  in  the  events 
of  life.  And  this  will  much  facilitate  and  accelerate 
the  tranfition  of  the  ftate  A"  into  a-,  fince  we  are  to 
fuppofe  a predifpofition  to  the  ftate  A,  or  a. 


It 
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It  will  fomewhat  illuftrate  and  confirm  this  reafon- 
ing,  to  remark,  that  mufical  firings  always  accom- 
modate themfelves  to,  and  lean  towards,  the  ftate 
into  which  they  were  laft  put.  Thus  the  tone  of  a 
mufical  firing  either  riles  or  falls  upon  altering  its 
tenfion,-  according  as  the  preceding  tenfion  was 
greater  or  lefs  than  its  prefent  tenfion.  Now  the 
fmall  component  parts  of  a mufical  firing  muft  re- 
cede from,  and  approach  to  each  other,  i.  e.  muft 
ofcillate  lengthways,  during  every  tranfverfe  ofcilla- 
tion  of  the  firing.  And  this  muft  arife  from  the 
mutual  influences  of  the  component  particles  tending 
to  their  laft  fuperinduced  ftate.  Let  us  fuppofe  fome- 
thing  analogous  to  this  to  take  place  in  the  component 
molecules  of  the  brain,  the  molecules  of  the  mole- 
cules, &c.  and  it  will  follow,  that  A may  over-power 
N,  and  a become  the  natural  ftate.  Now,  fince 
the  human  body  is  compofed  of  the  fame  matter  as 
the  external  world,  it  is  reafonable  to  expedt,  that  its 
component  particles  fliould  be  fubjedted  to  the  fame 
fubtle  laws.  And  the  exquifite  ftrudture  of  animal 
bodies  in  fo  many  other  refpedts,  makes  it  eafier  to 
conceive,  that  the  organ  of  organs,  viz.  the  medul- 
lary fubftance  fliould  be  endued  with  a proper  fubtle 
ultimate  ftrudture,  for  the  purpofe  of  retaining  a ftate 
that  is  frequently  imprefled.  One  may  guefs  alfo,  that 
it  is  better  fuited  to  this  purpofe  during  its  growth,  e. 
in  paffing  from  infancy  to  adult  age,  than  afterwards ; 
as  this  would  be  very  agreeable  to  the  phenomena. 

Fourthly,  Suppofe  now  the  vibrations  A , B , C,  D, 
&c.  belonging  to  each  of  the  fenfes,  to  be  excited, 
and  repeated  in  fuch  order  and  manner  as  ufually 
happens  to  the  new-born  infant  upon  its  entrance  into 
this  new  feene  of  things.  It  is  evident,  that  thefe 
will  have  a greater  power  to  over-rule  the  natural 
ftate<  N i than  the  vibrations  A from  one  Angle  objeeft 
could  have : for  A affedted  only  one  region  of  the 
medullary  fubftance  primarily ; whereas  Ay  B , C,  D, 

&c. 
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&c.  affedt  all  the  regions  primarily  in  their  turn.  It  is 
evident  alfo,  that  the  fecondary  Vibrations,  or  thofe 
which  are  propagated  from  the  region  of  the  medullary 
fubftance  primarily  affedted  into  the  reft,  will  be  over- 
ruled, in  great  meafure,  in  each  region,  by  the  pri- 
mary vibrations  peculiar  to  that  region.  Laftly,  It  is 
evident,  that  of  the  vibrations  which  are  excited  in 
each  region,  no  one  can  prevail  over  all  the  reft,  but 
each  muft  leave  an  effedt,  in  proportion  to  its  ftrength 
and  frequency.  We  may  conceive  therefore,  that  each 
region  of  the  medullary  fubftance  will  have  a tendency 
generated  in  it,  to  vibrate  with  vibrations  of  the  fame 
frequency  (but  weaker  in  degree)  as  thofe  which  the 
feveral  appropriated  objedts  imprefs  upon  it  re- 
fpedlivelyj  and  that  diminutive  vibrations  refembling 
them  will  rife  in  fucceflion  in  each  region.  For  each 
region  may  eafily  be  conceived  to  lean  fometimes  to 
the  vibrations  from  one  objedt,  fometimes  to  thofe  from 
another,  according  to  the  ftrength,  frequency,  and 
novelty  of  the  impreftion,  the  then  prefent  difpofition 
of  the  nervous  fyftem,  aftociation  (of  which  in  the  two 
next  propofitions),  and  other  fuch-like  caufes.  And 
for  the  fame  reafon,  as  in  every  fenfe  the  idea  of 
fome  one  objedt  of  that  fenfe  muft  prevail  over  all  the 
reft,  we  may  conclude,  that  fometimes  the  ideas 
belonging  to  one  fenfe,  fometimes  thofe  belonging  to 
another,  will  prevail  over  the  reft. 

Or  thus:  Some  vibrations  there  muft  always  be  in 
the  medullary  fubftance,  on  account  of  its  heat,  and 
the  pulfation  of  the  arteries  which  pafs  through  it. 
Thefe  cannot  be  the  natural  ones  JV}  becaufe  they  will 
foon  be  over-ruled  by  the  great  force  and  variety  of  the 
lmprefTions  made  on  the  new-born  infant,  which  muft 
alfo  difpofe  each  region  of  the  brain  to  lean  to  fome 
or  other  of  thofe  vibrations  which  are  excited  in  it 
primarily  Hence  we  may  conceive,  that  a very 

complex  fet  of  vibrations,  arifing  from  the  mixture 
and  combinations  of  degree,  kind,  place,  and  line  of 

direction. 
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dire&ion,  exifts  always  in  the  medullary  fubftance, 
being  kept  up  its  heat,  and  the  puliation  of  its 
arteries,  when  other  caules  are  wanting,  almoft  in 
the  fame  manner  as  in  a concert  of  mufic  the  air  is 
agitated  by  vibrations  of  a very  complex  kind.  But 
then,  as  in  a concert,  feme  one  inftrument  generally 
ftrikes  the  ear  more  than  the  reft,  fo  of  the  complex 
vibrations  which  exift  in  the  medullary  fubftance, 
lome  one  part  will  prevail  over  the  reft,  and  prefent 
the  correfponding  idea  to  the  mind.  Some  region 
muft  be  difpofed,  at  each  inftant,  to  vibrate  ftronger 
than  the  reft ; and  of  the  fpecific  vibrations  which  are 
generally  imprefied  upon  this  region,  fome  one  will 
have  a more  favourable  concurrence  of  circumftances 
than  the  reft.  And  thus  it  will  follow,  according  to 
the  terms  of  the  propofition,  that  fenfory  vibrations, 
by  being  fufficiently  repeated,  will  beget  a difpofition 
to  miniature  vibrations  correfponding  to  them  re- 
fpedfively  ; or,  ufing  the  appellations  above-afiumed, 
that  A , B,  C,  &c.  will  beget  a,  b , c,  &c. 

If  we  allow  the  proof  of  this  propofition,  thus  de- 
duced from  the  nature  of  vibratory  motions,  and  of 
an  animal  body,  the  foregoing  propofition  will  fol- 
low from  it,  and  hold  equally  in  refpedt  of  the  fenfes 
of  feeling,  tafte,  and  frnell,  as  of  fight  and  hear- 
ing. Or,  in  other  words,  if  we  allow,  that  original 
imprefied  vibratory  motions  leave  a tendency  to 
miniature  ones  of  the  fame  kind,  place,  and  line  of 
direction,  it  will  follow,  that  fenfations  muft  beget 
ideas,  and  that  not  only  in  the  fenfes  of  fight  and 
hearing,  where  the  ideas  are  fufficiently  vivid  and 
diftindt,  but  in  the  three  others,  fince  their  fenfa- 
tions are  alfo  conveyed  to  the  mind  by  means  of  vi- 
bratory motions.  We  may  alfo,  perhaps,  dilcover 
hereafter,  from  the  nature  of  vibratory  motions,  and 
of  the  human  brain,  compared  with  the  circumftances 
of  fife,  why  the  ideas  of  one  fenfe  are  more  vivid 
and  diftindt  than  thofe  of  another. 
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PROP.  X. 

Any  Senjations  A,  B,  C,  &c.  by  being  ajfociated  with 
one  another  a fufftcient  Number  of  Times , get  Juch 
a Power  over  the  correfponding  Ideas  a,  b,  c,  &c. 
that  any  one  of  the  Senfations  A,  when  impreffed 
alone , pall  be  able  to  excite  in  the  Mind  b,  c,  &c. 
the  Ideas  of  the  Reft. 

Sensations  may  be  faid  to  be  afiociated  together, 
when  their  impreflions  are  either  made  precifely  at 
the  fame  inftant  of  time,  or  in  the  contiguous  fuc- 
ceffive  inftants.  We  may.  therefore  diftinguilh  affo- 
ciation into  two  forts,  the  fynchronous,  and  the 
fucceffive. 

• The  influence  of  afibciation  over  our  ideas,  opi- 
nions and  affections,  is  fo  great  and  obvious,  as  fcarce 
to  have  efcaped  the  notice  of  any  writer  who  has 
treated  of  thefe,  though  the  word  affociation , in  the 
particular  fenfe  here  affixed  to  it,  was  firft  brought 
into  life  by  Mr.  Locke.  But  all  that  has  been  deli- 
vered by  the  ancients  and  moderns,  concerning  the 
power  of  habit,  cuftom,  example,  education,0  au- 
thority, party-prejudice,  the  manner  of  learning  the 
manual  and  liberal  arts,.  &c.  goes  upon  this  dolrine 
as  its  foundation,  and  may  be  confidered  as  the  detail 
of  it,  in  various  circumftances.  I here  begin  with  the 
fimpleft  ca.e,  and  ffiall  proceed  to  more  and  more 
complex  ones  continually,  till  I have  exhaufted  what 
has  occurred  to  me  upon  this  fiibjed. 

ci  ™s  f 0pofiti?n>  or  firft  »d  fimpleft  cafe  of  afib- 

fervat  on  r if  lnnume;able  common  ob- 

lerva  ions.  Thus  the  names,  fmells,  taftes  and 

tangible  qualities  of  natural  bodies,  fugeeft  their  vi 

fit:  srrands  to  the  <8*  thfir 
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noitering  their  names,  frnells,  taftes,  and  tangible 
qualities,  which  may  not  improperly  be  called  their 
ideas,  as  above  noted  ; and  in  fome  cafes  raife  up 
ideas,  which  may  be  compared  with  vifible  ones,  in 
refpe<5t  of  vividnefs.  All  which  is  plainly  owing  to 
the  affociation  of  the  feveral  fenfible  qualities  of 
bodies  with  their  names,  and  with  each  other.  It  is 
remarkable,  however,  as  being  agreeable  to  the  fu- 
perior  vividnefs  of  vifible  and  audible  ideas  before 
taken  notice  of,  that  the  fuggeftion  of  the  vifible  ap- 
pearance from  the  name,  is  the  mod  ready  of  any 
other ; and,  next  to  this,  that  of  the  name  from  the 
vifible  appearance ; in  which  laft  cafe,  the  reality  of 
the  audible  idea,  when  not  evident  to  the  fancy,  may 
be  inferred  from  the  ready  pronunciation  of  the  name. 
For  it  will  be  fhewn  hereafter,  that  the  audible  idea  is 
mod  commonly  a previous  requifite  to  pronuncia- 
tion. Other  inftances  of  the  power  of  affociation 
may  be  taken  from  compound  vifible  and  audible  im- 
preffions.  Thus  the  fight  of  part  of  a large  building 
fuggefts  the  idea  of  the  reft  inftantaneoufly ; and  the 
found  of  the  words  which  begin  a familiar  fentence, 
brings  the  remaining  part  to  our  memories  in  order, 
the  affociation  of  the  parts  being  fynchronous  in  the 
firft  cafe,  and  fucceffive  in  the  laft. 

It  is  to  be  obferved,  that,  in  fucceffive  affociations, 
the  power  of  raifing  the  ideas  is  only  exerted  accord- 
ing to  the  order  in  which  the  affociation  is  made. 
Thus,  if  the  impreffions  A , B,  C,  be  always  made  in 
the  order  of  the  alphabet,  B impreffed  alone  will  not 
raife  a , but  c only.  Agreeably  to  which,  it  is  eafy  to 
repeat  familiar  fentences  in  the  order  in  which  they 
always  occur,  but  impoflible  to  do  it  readily  in  an  in- 
verted one.  The  reafon  of  this  is,  that  the  compound 
idea,  c,  by  a , correfpondsfcto  the  compound  fenfation 
C,  B,  A ; and  therefore  requires  the  impreffion  of 
C,  B,  A,  in  the  fame  manner  as  a , by  c,  does  that  of 
Ay  By  C.  This  will,  however,  be  more  evident,  when 
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we  come  to  confider  the  affociations  of  vibratory  mo- 
tions, in  the  next  propofition. 

It  is  alfo  to  be  obferved,  that  the  power  of  affociar- 
£ tion  grows  feebler,  as  the  number  either  of  fynchronous 
or  fucceffive  impreffions  is  increafed,  and  does  not 
extend,  with  due  force,  to  more  than  a fmall  one,  in 
the  firft  and  fimpleft  cafes.  But,  in  complex  cafes, 
or  the  aflociations  of  affociations,  of  which  the  me- 
mory, in  its  full  extent,  confifts,  the  powers  of  the 
mind,  deducible  from  this  fource,  will  be  found  much 
greater  than  any  perfon,  upon  his  firft  entrance  on 
thefe  inquiries,  could  well  imagine. 

PROP.  XI. 

Any  Vibrations , A,  B,  C,  &c.  .by  being  affociated  toge- 
ther a fufficient  Number  of  Times , get  fuch  a Power 
over  a,  b,  c,  &c.  the  correfponding  miniature  Vibra- 
tions , that  any  of  the  Vibrations  A,  when  imprejfed 
alone,  fhall  be  able  to  excite  b,  c,  &c.  the  Miniatures 
of  the  Reft. 

This  propofition  may  be  deduced  from  the  fore- 
going, in  the  fame  manner  as  the  ninth  has  been 
from  the  eighth. 

But  it  feems  alfo  deducible  from  the  nature  of  vi- 
brations, and  of  an  animal  body.  Let  A and  B be 
two  vibrations,  afiociated  fynchronically.  Now,  it 
is  evident,  that  the  vibration  A (for  I will,  in  this 
propofition,  fpeak  of  A and  B in  the  fingular  number, 
for  the  fake  of  greater  clearnefs)  will,  by  endeavour- 
ing  to  diffufe  itfelf  into  thofe  parts  of  the  medullary 
lubltance  which  are  affe&ed  primarily  by  the  vibra- 
tion B,  in  fome  meafure  modify  and  change  B,  fo  as 
to  make  B a little  different  from  what  it  would'  be,  if 
imprefifed  alone.  For  the  fame  reafons  the  vibration 
A will  be  a little  affe&ed,  even  in  its  primary  feat, 
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by  the  endeavour  of  B to  diffufe  itfelf  all  over  the 
medullary  fubltance.  Suppofe  now  the  vibrations 
A and  B to  be  imprelfed  at  the  fame  inftant,  for  a 
thoufand  times ; it  follows,  from  the  ninth  propo- 
fition,  that  they  will  firft  over-come  the  difpofition  to 
the  natural  vibrations  TV,  and  then  leave  a tendency 
to  themfelves,  which  will  now  occupy  the  place  of 
the  original  natural  tendency  to  vibrations.  When 
therefore  the  vibration  A is  imprelfed  alone,  it  cannot 
be  entirely  fuch  as  the  object  would  excite  of  itfelf,  but 
mull  lean,  even  in  its  primary  feat,  to  the  modifica- 
tions and  changes  induced  by  B,  during  their  thou- 
fand joint  imprefiions ; and  therefore  much  more,  in 
receding  from  this  primary  fe 3t,  will  it  lean  that  way; 
and  when  it  comes  to  the  feat  of  B,  it  will  excite  B’s 
miniature  a little  modified  and  changed  by  itfelf. 

Or  thus:  when  A is  imprelfed  alone,  fome  vi- 
bration mud  take  place  in  the  primary  feat  of  B} 
both  on  account  of  the  heat  and  puliation  of  the  ar- 
teries, and  becaufe  A will  endeavour  to  diffufe  itfelf 
over  the  whole  medullary  fubfiance.  This  cannot 
be  that  part  of  the  natural  vibrations  N , which  be- 
longs to  this  region,  becaufe  it  is  fuppofed  to  be  over- 
ruled already.  It  cannot  be  that  which  A imprelfed 
alone  would  have  propagated  into  this  region,  be- 
caufe that  has  always  hitherto  been  over-ruled,  and 
converted  into  B;  and  therefore  cannot  have  begotten 
a tendency  to  itfelf.  It  cannot  be  any  full  vivid 
vibration,  fuch  as  B , C,  D,  &c.  belonging  to  this 
region,  becaufe  all  full  vibrations  require  fhe  aftual 
imprelfion  of  an  object  upon  the  correfponding 
external  organ.  And  of  miniature  vibrations  be- 
longing to  this  region,  fuch  a$  b}  r,  V &c.  it  is 
evident,  that  b has  the  preference,  fince  A leans  to 
it  a little,  even  in  its  own  primary  feat,  more  and 
more,  in  receding  from  this,  and  almolt  entirely,  when 
it  comes  to  the  primary  feat  of  B.  For  the  fame 
reafons  B imprelfed  alone  will  excite  a ; and,  in  ge- 
' neral, 
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neraJ,  if  4>  B,  C,  &c.  be  vibrations  fynchronically 
impreffed  on  different  regions  of  the  medullary  fub- 
| fiance,  A impreffed  alone  will,  at  laft,  excite  b,  c, 
&c.  according  to  the  propofition. 

If  A and  B be  vibrations  impreffed  fucceffively, 
then  will  the  latter  part  of  A,  viz,  that  part  which, 
according  to  the  third  and  fourth  propofitions,  re- 
mains, after  the  impreffion  of  the  obje&  ceafes,  be 
modified  and  altered  by  B,  at  the  fame  time  that  it 
will  a little  modify  and  alter  it,  till  at  laft  it  be  quite 
over-powered  by  it,  and  end  in  it.  It  follows  there- 
fore, by  a like  method  of  reafoning,  that  the  fuc- 
ceffive  impreffion  of  A and  B , fufficiently  repeated, 
wtfi  fo  alter  the  medullary  fubftance,  as  that  when 
A is  impreffed  alone,  its  latter  part  fhall  not  be 
fuch  as  the  lole  impreffion  of  A requires,  but  lean 
I towards  B,  and  end  in  b at  laft.  But  B will  not  excite 
■f  ln  a re£rograde  order,  fi nee,  by  fuppofition,  the 
fatter  part  of  B was  not  modified  and  altered  by 
A,  but  by  dome  other  vibration,  fuch  as  C or  D. 
And  as  By  By  being  followed  by  C,  may  at  laft  raife 
c>  jo  b,  when  raifed  by  A , in  the  method  here  pro- 
pofed,  may  be  alfo  fufneient  to  raife  c,  inafmuch  as 
the  miniature  c being  a feeble  motion,  not  ftronger, 
perhaps,  than  the  natural  vibrations  requires 
only  to  have  its  *ind,  place,  and  line  of  direction, 
determined  by  affiliation*  the  heat  and  arterial  pulfa- 
non  conveying -to  it  the  requifite  degree  of  ftrength. 
And  thus  ^imprefTed  alone,  will  raife  b,  c,  & c"  in 

arr’n  A'VC  * 0<ria''ons>  as  web  as  in  fynchronous  ones, 
according  to  the  propofition. 

It  ferns  alfo,  that  the  influence  of  A may,  in' 
forne  degree,  reach  through  B to  C;  fo  thatf?  of- 

Srafr'i”' effea  to  raire  as  we" « by 

muft  brea  Aff  °Teaer-’  is  evident>  '*'«  this  chain 
fooner  or  I u ff’  '*  ! m °"s  luc«Hions,  and  that 
of The'reni  i 3cco''dmS  to  the  number  and  vigour- 
repeated  impreffions.  The  power  of  mima- 
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ture  vibrations  to  raife  other  miniatures  may,  per- 
haps, be  made  clearer  to  mathematicians,  by  hint- 
ing, that  the  efficacy  of  any  vibration  to  raife  any 
other,  is  not  in  the  Ample  ratio  of  its  vividnefs,  .but 
as  fome  power  thereof  lefs  than  unity ; for  thus  h may 
raife  c,  a weaker  vibration  than  b , c may  raife  d , &c. 
with  more  facility  than  if  the  efficacy  was  in  the  fim- 
ple ratio  of  the  vividnefs,  and  yet  fo,  that  the  feries 
ffiall  break  off  at  laft. 

If  the  ninth  propofition  be  allowed,  we  may 
prove  this  in  fomewhat  a fhorter  and  eafier  manner, 
as  follows.  Since  the  vibrations  A and  B are  impref- 
fed  together,  they  mull,  from  the  diffufion  neceffary 
to  vibratory  motions,  run  into  one  vibration ; and 
confequently,  after  a number  of  impreffions  fuffici- 
ently  repeated,  will . leave  a trace,  or  miniature,  of 
themfelves,  as  one  vibration,  which  will  recur  every 
now  and  then,  from  flight  caufes.  Much  rather, 
therefore,  may  the  part  b of  the  compound  miniature 
a + b recur,  when  the  part  A of  the  compound  original 
vibration  A+B  is  impreffed. 

And  as  the  ninth  propofition  may  be  thus  made  to 
prove  the  prefent,  fo  it  ought  to  be  acknowledged  and 
remarked  here,  that,  unlels  the  ninth  be  allowed,  the 
prefent  cannot  be  proved,  or  that  the  power  of  affor  i 
ciation  is  founded  upon,  and  neceflarily  requires,  the 
previous  power  of  forming  ideas,  and  miniature  vibra- 
tions. For  ideas,  and  miniature  vibrations,  muff  firft 
be  generated,  according  to  the  eighth  and  ninth  pro-^ 
pofitions,  before  they  can  be  affociated,  according  to 
the  tenth  and  this  eleventh.  But  then  (which  is  very 
remarkable)  this  power  of  forming  ideas,  and  their 
correlponding  miniature  vibrations,  does  equally  pre- 
l'uppofe  the  power  of  affociation.  For  fince  all  fen- 
fations  and  vibrations  are  infinitely  divifible,  in  refpeft 
of  time  and  place,  they  could  not  leave  any  traces 
or  images  of  themfelves,  i.  e.  any  ideas,  or  minia- 
ture vibrations,  unlefs  their  infinitefimal  parts  did 

cohere 
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cohere  together  through  joint  impreffion;  i.  e.  affo- 
ciation.  Thus,  to  mention  a grofs  inftance,  we  could 
have  no  proper  idea  of  a horfe,  unlefs  the  particular 
ideas  of  the  head,  neck^  body,  legs,  and  tail,  pecu- 
liar to  this  animal,  ftuck  to  each  other  in  the  fancy, 
from  frequent  joint  impreflion.  And,  therefore,  in 
dreams,  where  complex  affociations  are  much  weak- 
ened, and  various  parcels  of  vifible  ideas,  not  joined 
in  nature,  ftart  up  together  in  the  fancy,  con- 
tiguous to  each  other,  we  often  fee  monfters,  chi- 
meras, and  combinations,  which  have  never  been 
actually  prefented. 

Affociation  feems  alfo  neceffary  to  difpofe  the  me- 
dullary fubftance  to  this  or  that  miniature  vibration, 
in  fucceffion,  after  the  miniatures  of  a large  number 
of  original  vibrations  have  been  generated. 

Nor  does  there  feem  to  be  any  precife  limit  which 
can  be  fet  to  this  mutual  dependence  of  the  powers  of 
generating  miniatures,  and  of  affociation  upon  each 
other : however,  they  may  both  take  place  together, 
as  the  heart  and  brain  are  fuppofed  to  do,  or  both  de- 
pend upon  one  Ample  principle ; for  it  feems  impof- 
fible,  that  they  fhould  imply  one  another,  ad  infinitum. 
There  is  no  greater  difficulty  here  than  in  many  other 
* cafes  of  mutual  indefinite  implication,  known  and 
-allowed  by  all.  Nay,  one  may  almoft  deduce  feme 
prefumption  in  favour  of  the  hypothefis  here  pro- 
duced, from  this  mutual  indefinite  implication  of  its 
parts,  fo  agreeable  to  the  tenor  of  nature  in  other 
(f,  things.  And  it  is  certainly  a prefumption  in  its  fa- 
vour, that  a lefs  power  of  generating  miniatures  will 
be  a foundation  for  a larger  of  affociation,  and  vice 
verfd,  till,  at  1 aft,  the  whole  fuperftrudlure  of  ideas  and 
affociations  obfervable  in  human  life,  may  by  pro- 
ceeding upwards  according  to  analyfis,  and  down- 
wards according  to  fynthefis,  be  built  upon  as  fmall 
a foundation  as  we  pleafe.  Thus  w'e  may  obferve, 
that  neither  does  this  eleventh  propofition  neceffarily 
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require  the  ninth,  in  its  full  extent,  nor  vice  verfdj 
for  their  demonftration.  The  lead  miniatures,  with 
the  feebleft  cohefions  of  their  parts,  will,  by  degrees, 
run  into  larger,  with  {Longer  cohefions,  from  the 
lame  principles;  nor  are  there  any  vifible  limits  to 
the  influence  and  extent  of  thefe  powers,  fuppofing 
the  natural  faculties  of  the  being  under  confideration 
fufficiently  extended. 

Let  me  add,  that  the  generation  of  fenfible  ideas 
from  fenfations,  and  the  power  of  raifing  them  from 
affociation,  when  confidered  as  faculties  of  the  mind, 
are  evident  and  unqueftionable.  • Since  therefore  len- 
lations  are  conveyed  to  the  mind,  by  the  efficiency  of 
corporeal  caufes  upon  the  medullary  fubftance,  as 
is  acknowledged  by  all  phyfiologifts  and  phyficians,  it 
feems  to  me,  that  the  powers  of  generating  ideas, 
and  raifing  them  by  affociation,  muff  alfo  arife  from 
corporeal  caufes,  and  confequently  admit  of  an  ex- 
plication from  the  fubtle  influences  of  the  fmall  parts 
of  matter  upon  each  other,  as  foon  as  thefe  are  fuffi- 
ciently underflood,  which  is  farther  evinced  from  the 
manifeft  influences  of  material  caufes  upon  our  ideas 
and  affociations,  taken  notice  of  under  the  fecond 
i propofition.  And  as  a vibratory  motion  is  more 
fuitable  to  the  nature  of  fenfation  than  any  other  fpe- 
cies  of  motion,  fo  does  it  feem  alfo  more  fuitable  to 
the  powers  of  generating  ideas,  and  raifing  them  by 
affociation.  However,  thefe  powers  are  evident  in- 
dependently, as  juft  now  obferved ; fo  that  the  doc- 
trine of  affociation  may  be  laid  down  as  a certain 
foundation,  and  a clue  to  dire6b  our  future  inquiries, 
whatever  becomes  of  that  of  vibrations. 
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PROP.  XII. 

Simple  Ideas  will  run  into  complexities,  by  Means 
of  Ajjcciation. 

In  order  to  explain  and  prove  this  propofition,  it 
will  be  requifite  to  give  fome  previous  account  of 
the  manner  in  which  Ample  ideas  of  fenfation  may 
be  aflociated  together. 

Cafe  i.  Let  the  fenfation  A be  often  aflociated 
with  each  of  the  fenfations  B,  C,  D,  See.  i.  e.  at  cer- 
tain times  with  B,  at  certain  other  times  with  C,  &c. 
it  is  evident,  from  the  tenth  propofition,  that  A,  im- 
preflTed  alone,  will,  at  laft,  raife  b,  c , d,  &c.  all  to- 
gether i.  e.  aflbeiate  them  with  one  another,  provided 
they  belong  to  different  regions  of  the  medullary 
fubflance ; for  if  any  two,  or  more,  belong  to  the 
fame  region,  fince  they  cannot  exift  together  in  their 
diftind  forms,  A will  raife  fomething  intermediate 
between  them. 

Cafe  2.  If  the  fenfations  A,  B,  C,  D,  &c.  be 
aflociated  together,  according  to  various  combina- 
! tions  twos,  or  even  threes,  fours,  &c.  then  will  A 
raife  b,  c,  d,  &c.  alfo  B raife  a,  c,  d,  &c.  as  in  cafe 
♦ the  firft. 

It  may  happen,  indeed,  in  both  cafes,  that  A may 
raife  a particular  miniature,  as  b,  preferably  to  any  of 
the  reft,  from  its  being  more  aflociated  with  B,  from 
* the  novelty  of  the  impreflion  of  B,  from  a tendency 
in  the  medullary  fubftance  to  favour  b,  &c.  and,  in 
like  manner,  that  b may  raife  c or  d preferably  to  the 
reft.  However,  all  this  will  be  over- ruled,  at  laft,  by 
the  recurrency  of  the  afiociations  ; fo  that  any  one 
of  the  fenfations  will  excite  the  ideas  of  the  reft,  at 
the  fame  inftant,  i.  e.  aflbeiate  them  together. 

Cafe  3.  Let  A,  B,  C,  D,  &c.  reprefent  fucceflive 
imprefftons,  it  follows  from  the  tenth  and  eleventh 
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propofitions,  that  A will  raife  b}  c,  d,  &c.  B raife  c, 
d,  &c.  And  though  the  ideas  do  not,  in  this  cafe, 
rife  precifely  at  the;  fame  inftant,  yet  they  come  nearer 
together  than  the5  fenfations  themfelves  did  in  their 
original  impreffion ; fo  that  thefe  ideas  are  affociated 
almoft  fynchronically  at  laid,  and  fucceflively  from  the 
firft.  The  ideas  come  nearer  to  one  another  than  the 
fenfations,  on  account  of  their  diminutive  nature, 
by  which  all  that  appertains  to  them  is  contracted. 
And  this  feems  to  be  as  agreeable.-to  obfervation  as  to 
theory.  ,» 

Cafe  4.  All  compound  impreffions  ^+5+C+Z>, 
&c.  after  fufficient  repetition  leave  compound  minia- 
tures a + b + c + dy  &c.  which  recur  every  now  and- 
then  from  flight  caufes,  as  well  fuch  as  depend  on 
affociation,  as  fome  which  are  different  from  it.  Now, 
in  thefe  recurrencies  of  compound  miniatures,  the 
parts  are  farther  affociated,  and  approach  perpetually 
nearer  to  each  other,  agreeably  to  what  was  juft  now 
obferved ; i.  e.  the  affociation  becomes  perpetually 
more  clofe  and  intimate. 

Cafe  5.  When  the  ideas  a3  by  c,  d,  Szc.  have  been 
fuffciently  affociated  in  any  one  or  more  of  the  fore- 
going ways,  if  we  fuppofe  any  fingle  idea  of  thefe, 
a for  inftance,  to  be  raifed  by  the  tendency  of  the 
medullary  fubftance  that  way,  by  the  affociation  of 
A with  a foreign  fenfation  or  idea  X or  x,  &c.  this 
idea  a , thus  raifed,  will  frequently  bring  in  all  the 
reft,  b,  Cy  dy  &c.  and  fo  affociate  all  of  them  together 
ftill  farther. 

And,  upon  the  whole,  it  may  appear  to  the  reader, 
that  the  fimple  ideas  of  fenfation  muft  run  into  clufters 
and  combinations,  by  affociation  and  that  each  of 
thefe  will,  at  laft,  coalefce  into  one  complex  idea,  by 
the  approach  and  commixture  of  the  l'everal  com- 
pounding parts. 

It  appears  alfo  from  obfervation,  that  many  of  our 
intellectual  ideas,  fuch  as  thofe  that  belong  to  the 
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heads  of  beauty,  honour,  moral  qualities,  &c.  are, 
in  fa 61,  thus  compofed  of  parts,  which,  by  degrees, 
coalefce  into  one  complex  idea. 

And  as  this  coalescence  of  fimple  ideas  into  com- 
plex ones  is  thus  evinced,  both  by  the  foregoing 
theory,  and  by  oblervation,  fo  it  may  be  illustrated, 
and  farther  confirmed,  by  the  fimilar  coalefcence  of 
letters  into  fyllables  and  words,  in  which  afiociation 
is  likewife  a chief  instrument.  I Shall  mention  fome 
of  the  mod  remarkable  particulars,  relating  to  this 
coalefcence  of  fimple  ideas  into  complex  ones,  in  the 
following  corollaries. 

Cor.  i.  If  the  number  of  fimple  ideas  which 
compofe  the  complex  one  be  very  great,  it  may 
happen,  that  the  complex  idea  Shall  not  appear  to 
bear  any  relation  to  thefe  its  compounding  parts,  nor 
to  the  external  fenfes  upon  which  the  original  fenfa- 
tions,  which  gave  birth  to  the  compounding  ideas, 
were  impreSTed.  The  reafon  of  this  is,  that  each 
fingle  idea  is  over-powered  by  the  fum  of  all  the 
reft,  as  foon  as  they  are  all  intimately  united  toge- 
ther. Thus,  in  very  compound  medicines,  the  feve- 
ral  taftes  and  flavours  of  the  feparate  ingredients  are 
loft  and  over- powered  by  the  complex  one  of  the 
whole  mafs : fo  that  this  has  a tafte  and  flavour  of 
its  own,  which  appears  to  be  fimple  and  original,  and 
like  that  of  a natural  body.  Thus  alio,  white  is 
vulgarly  thought  to  be  the  fimpleft  and  moft  uncom- 
pounded of  all  colours,  while  yet  it  really  arifes  from  a 
certain  proportion  of  the  feven  primary  colours,  with 
their  fcveral  Shades,  or  degrees.  And,  to  refume 
the  illustration  above-mentioned,  taken  from  lan- 
guage, it  does  not  at  all  appear  to  perfons  ignorant 
of  the  arts  of  reading  and  writing,  that  .the  great 
variety  of  complex  words  of  languages  can  be  analy- 
fed  up  to  a few  fimple  founds. 

Cor.  2.  One  may  hope,  therefore,  that,  by  pur- 
ging and  perfe6ting  the  do6trine  of  aflociation,  . we 
I may 
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may  fome  time  or  other  be  enabled  to  analyfe  all 
that  vaft  variety  of  complex  ideas,  which  pafs  under 
the  name  of  ideas  of  reflection,  and  intellectual 
ideas,  into  their  fimple  compounding  parts,  i.  e.  into 
the  fimple  ideas  of  fenfation,  of  which  they  confift. 
This  would  be  greatly  analogous  to  the  arts  of  wri- 
ting, and  refolving  the  colours  of  the  fun’s  light,  or  r 1 
natural  bodies,  into  their  primary  conftituent  ones. 

The  complex  ideas  which  I here  fpeak  of,  are  gene- 
rally excited  by  words,  or  vifible  objedts ; but  they 
are  alfo  connedted  with  other  external  impreffions,  and 
depend  upon  them,  as  upon  fymbols.  In  whatever 
way  we  confider  them,  .the  trains  of  them^which  are 
prefented  to  the  mind  feem  to  depend  upon  the  then 
prefent  (late  of  the  body,  the  external  impreffions  and 
the  remaining  influence  of  prior  impreflions  and  affoci- 
ations,  taken  together. 

Cor.  3.  It  would  afford  great  light  and  clearnefs 
to  the  art  of  logic,  thus  to  determine  the  precife 
nature  and  compofition  of  the  ideas  affixed  to  thofe 
words  which  have  complex  ideas,  in  a proper  fenfe, 
i.  e.  which  excite  any  combinations  of  fimple  ideas 
united  intimately  by  aflociation ; alfo  to  explain, 
upon  this  foundation,  the  proper  ufe  of  thofe  words, 
which  h4ye  no  ideas.  For  there  are  many  words 
which  are  mere  fubftitutes  for  other  words,  and  many 
which  are  only  auxiliaries.  Now  it  cannot  be  faid, 
that  either  of  thefe  have  ideas,  properly  fo  called. 
And  though  it  may  feem  an  infinite  and  impoflible 
tafk,  thus  to  analyfe  the  fignifications  and  ufes  of 
words,  vet,  I fuppofe,  this  would  not  be  more  diffi- 
cult,  with  the  prefent  philological  and  philofophical 
helps  to  fuch  a work,  than  the  firfl  making  of  dic- 
tionaries and  grammars,  in  the  infancy  of  philology. 
Perhaps  it  may  not  beamifs  juft  to  hint,  in  this  place, 
that  the  four  following  clafleS  comprife  all  the'poiTible 
kinds  into  which  words  can  be  diffinguifhed,  agreeably 

to  the  plan  here  propoled  : 

; f.  Words 
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r.  Words  which  have  ideas,  but  no  definitions. 

2.  Words  which  have  both  ideas  and  definitions. 

3.  Words  which  have  definitions,  but  no  ideas. 

4.  Words  which  have'  neither  ideas  nor  defini- 
tions. 

It  is  quite  manifeft,  that  words  feen  or  heard,  can 
raile  no  ideas  in  the  mind,  or  vibrations  in  the  brain, 
rdiftind  from  their  vifibie  and  audible  impreiHons, 
except  as  far  as  they  get  new  powers  from  aflocia- 
tions,  either  incidental  ones,  or  arifing  from  exprefs 
defign,  as  in  definitions ; and  therefore,  that  all  other 
-ways  of  confidering  words,  befides  what  is  here  fiuo-- 
gefted,  are  either  falfe  or  imperfed. 

Cor.  4.*  As  Ample  ideas  run  into  complex  ones  by 
alTociation,  fo  complex  ideas  run  into  decomplex  ones 
by  the  fame.  But  here  the  varieties  of  the  affocia- 
tions,  which  increafe  with  the  complexity,  hinder 
particular  ones  from  being  fo  clofe  and  permanent, 
between  the  complex  parts  of  decomplex  ideas,  as 
between  the  fimple  parts  of  complex  ones  : to  which 
it  is  analogous,  in  languages,  that  the  letters  of  words 
adhere  clofer  together  than  the  words  of  ientences, 
both  in  writing  and  fpeaking. 

Cor.  5.  The  fimple  ideas  of  fenfation  are  not  all 

• equally  and  uniformly  concerned  in  forming  complex 

• and  decomplex  ideas,  i.  e.  thefe  do  not  reflit  from 
all  the  poffible  combinations  of  twos,  threes,  fours, 
occ.  of  all  the  fimple  ideas ; but,  on  the  contrary, 
iome  fimple  ideas  occur  in  the  complex  and  decom- 
plex ones  much  oftener  than  others : and  the  fame 
holds  of  particular  combinations  by  twos,  threes,  &c. 

■®nd  innumerable  combinations  never  occur  at  all 
in  real  life,  and  confequently  are  never  afiociated 
into  complex  or  decomplex  ideas.  Ail  which  cor- 
refponds  to  what  havens  in  real  languages,  fome 

freauenrdv1COmbunatl0nS  of  letters>  occur  much  more 
occur  at  all  ^ 3ncl  fome  combinations  never 
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Cor.  6.  As  perfons  who  fpeak  the  fame  language 
have,  however,  a different  ufe  and  extent  of  words, 
fo,  though  mankind,  in  all  ages  and  nations,  agree,  in 
genera],  in  their  complex ^and  decomplex  ideas,  yet 
there  are  many  particular  differences  in  them ; and 
thefe  differences  are  greater  or  lefs,  according  to  the 
difference,  or  refemblance,  in  age,  conftitution,  edu- 
cation, profeffion,  country,  age  of  the  world,  &c. 
i.  e.  in  their  impreffions  and  affociations. 

Cor.  7.  When  a variety  of  ideas  are  afl’ociated 
together,  the  vifible  idea,  being  more  glaring  and 
diftinCt  than  the  reft,  performs  the  office  of  a fymbol 
to  all  the  reft,  fuggefts  them,  and  connects  them 
together.  In  this  it  lomewhat  refembles  the  firft  let- 
ter of  a word,  or  firft  word  of  a fentence,  which  are 
often  made  ufe  of  to  bring  all  the  reft  to  mind. 

Cor.  8.  When  objects  and  ideas,  with  their  moft 
common  combinations,  have  been  often  prefented  to 
the  mind,  a train  of  them,  of  a confiderable  length, 
may,  by  once  occurring,  leave  fuch  a trace,,  as  to 
recur  in  imagination,  and  in  miniature,  in  nearly  the 
fame  order  and  proportion  as  in  this  fingle  occur- 
rence. For  fince  each  of  the  particular  impreffions 
and  ideas  is  familiar,  there  will  want  little  more  for 
their  recurrency,  than  a few  connecting  links ; and 
even  theTfe  may  be,  in  fome  meafure,  fupplied  by  for- 
mer fimilar  inftances.  Thefe  confiderations,  when 
duly  unfolded,  feem  to  me  fufficient  to  explain  the 
chief  phenomena  of  memory ; and  it  will  be  eafily 
feen  from  them,  that  the  memory  of  adults,  and 
matters  in  any  fcience,  ought  to  be^much  more  ready 
and  certain  than  that  of  children  and  novices,  as  it  is 
found  to  be  in  fad. 

Cor.  9.  When  the  pleafure  or  pain  attending  any 
fenfations,  and  ideas,  is  great,  all  the  affJciations 
belonging  to  them  are  much  accelerated  and  ftrength- 
ened.  For  the  violent  vibrations  excited  in  iuch 

cafes,  foon  over-rule  the  natural  vibrations,  and 
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leave  in  the  brain  a ftrong  tendency  to  themfelves, 
from  a few  impreflions.  The  aflociations  will  there- 
fore be  cemented  fooner  and  ftronger  than  in  common 
cafes**  which  is  found  agreeable  to  the  faCt. 

Cor.  10.  As  many  words  have  complex  ideas  an- 
nexed to  them,  fo  fentencCs,  which  are  collections  of 
words,  have  collections  of  complex  ideas,  i.  e.  have 
• decomplex  ideas.  And  it  happens,  in  mod  cafes, 
that  the  decomplex  idea  belonging  to  any  fentence,  is 
not  compounded  merely  of  the  complex  ideas  belong- 
ing to  the  words  of  it ; but  that  there  are  alfo  many, 
variations,  fome  oppofitions,  and  numberlefs  addi- 
tions. Thus  proportions,  in  particular,  excite,  as 
% foon  as  heard,  aflfent  or  diflent  j which  aflent  and 
diflent  confift  chiefly  of  additional  complex  ideas,  not 
included  in  the  terms  of  the  propofition.  And  it 
would  be  of  the  greateft  ufe,  both  in  the  fciences 
and  in  common  life,  thoroughly  to  analyfe  this 
matter,  to  fliew  in  what  manner,  and  by  what  fteps, 
i.  e.  by  what  impreflions  and  aflociations,  our  aflent 
apd  diflent,  both  in  fcientifical  and  moral  fubjeCts, 
isTormed.  ' y- 

PROP.  XIII. 

When  fimple  Ideas  run  into  a complex  one , according  to 
the  foregoing  Proportion,  we  are  to  Juppofe , that  the 
fimple  miniature  Vibrations  correjponding  to  thofe  fim- 
ple Ideas  run , in  like  Manner , into  a complex  minia- 
ture Vibration , correfponding  to  the  refulting  complex 
Idea.  m 

# 

This  propofition  is  analogous  to  the  ninth  and 
eleventh,  and  may  be  deduced  from  the  laft,  as 
they  are  from  the  eighth  and  tenth  refpeCtively.  It 
is  alfo  an  evidence  and  iiluftration  of  the  fecond, 
mewing  not  only,  that  the  (late  of  the  meduHary  fub- 
Aance  is  changed,  according  to  the  feveral  natures  of 

the 
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the  ideas  which  are  prefented  to  the  mind ; but  alf© 
fhewing,  in  general,  of  what  kind  this  change  is,  and 
in  what  manner  it  is  effeded. 

<fr 


PROP.  XIV. 


It  is  reafonable  to  think,  that  fome  of  the  complex 
Vibrations  •'  attending  upon  complex  Ideas , according 
to  the  lafl  Prop  option,  may  be  as  vivid,  as  any  of  the 
fenfory  Vibrations  excited  by  the  direbl  Allion  of 
Objedls. 


For  thefe  complex  vibrations  may  confift  of  fo 
many  parts  co-exiftent  and  fucceffive,  and  thefe  ^ 
parts  may  fo  alter  and  exalt  one  another,  as  that 
the  refulting  agitations  in  the  medullary  fubftance 
may  no  longer  be  miniature  vibrations,  but  vivid 
ones,  equal  to  thofe  excited  by  objeds  imprefied  on 
the  fenles.  This  procefs  may  be  farther  favoured 
by  a mixture  of  vivid  real  impreffions  among  the 
ideas,  by  the  irritability  of  the  medullary  fubftance, 
by  a previous  difpofition  to  the  vibrations  to  be 
excited,  &c. 

Cor.  i.  When  the  complex  miniature  vibrations 
are  thus  exalted  in  degree,  we  are  to  conceive,  that 
the  correfponding  complex  ideas  are  proportionally 
exalted,  and  fo  pafs  into  intelledual  affedions  and 
paftlons.  We  are  therefore  to  deduce  the  origin  of 
the  intelledual  pleafures  and  pains,  which  are  the 
objeds  of  thefe  affedions  and  paftlons,  from  the 
fource  here  laid  open. 

Cor.  2.  Since  the  prefent  gropofition  unfolds  the 
nature  of  the  affedions  and  will,  in  the  fame  man- 
ner, and  from  the  fame  principles,  as  the  twelfth 
does  that  of  ideas,  intelled,  memory,  and  fancy, 
it  follows,  that  all  thefe  aie  of  the  fame  original  and 
confideration,  and  differ  only  in  degree,  or  fome 
accidental  circumftances.  They  are  all  deducible  from 

the 
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the  external  impreffions  made  upon  the  fenfes,  the 
veftiges  or  ideas  of  thefe,  and  their  mutual  connec- 
tions by  means  of  afi'ociation,  taken  together  and 
operating  on  one  another. 

Cor.  3.  It  follows  alfo  from  this  proportion,  that 
the  intellectual  pleafures  and  pains  may  be  greater, 
equal,  or  lefs,  than  the  fen Able  ones,  according  as 
each  perfon  unites  more  or  fewer,  more  vivid  or  more 
languid  miniature  vibrations,  in  the  formation  of  his 
intellectual  pleafures  and  pains,  &c. 

Cor.  4.  It  is  evident,  that  all  the  vibrations  which 
belong  to  ideas,  and  intelle&ual  affedlions,  muft  re- 
fide  in  the  brain,  or  even  in  the  mod  internal  parts 
of  it,  not  in  the  fpinal  marrow,  or  nerves.  The 
brain  is  therefore  the  feat  of  the  rational  foul,  i.  e.  of 
the  foul,  as  far  as  it  is  influenced  by  reafons  and  moral 
motives,*  even  though  we  fhould  admit,  that  the  fpi- 
nal marrow  and  nerves  are,  in  parr,  the  fenforium,  or 
the  feat  of  the  fenfitive  foul ; which  is  fome  argument, 
that  this  ought  not  to  be  admitted,  but  that  the  fen- 
forium, in  men  at  lead,  ought  to  be  placed  in  the  in- 
ternal parts  of  the  brain. 

Cor.  5.  It  is  of  the  utmofl:  confequence  to  mo- 
rality and  religion,  that  the  affe&ions  and  paffions 
fhould  be  analyfed  into  their  Ample  compounding 
parts,  by  reverfing  the  fteps  of  the  aflbciations  which 
concur  to  form  them.  For  thus  we  may  learn  how 
to  cherifh  and  improve  good  ones,  check  and  root  out 
iuch  as  are  mifchievous  and  immoral,  and  how  to  fuit 
our  manner  of  life,  in  fome  tolerable  meafure,  to  our 
intellectual  and  religious  wants.  And  as  this  holds, 
m refpeCt  of  perfons  of  all  ages,  fo  it  is  particularly 
true,  and  worthy  of  confideration,  in  refped  of  chil- 
dren and  youth.  The  world  is,  indeed,  Efficiently 
nocked  with  general  precepts  for  this  purpofe, 
grounded  on  experience;  and  whofoever  will  follow 
thde  faithfully,  may  expeCt  good  general  fuccefs. 

However,  the  doCtrine  of  aflbciation,  when  traced 

Vol.  I.  n 


82  Of  the  Doftrines  of  Vibrations 

up  to  the  firft  rudiments  of  underftanding  and  af- 
fedtion,  unfolds  fuch  a fcene  as  cannot  fail  both  to 
inftrudt  and  alarm  all  fuch  as  have  any  degree  of 
interefted  concern  for  themfelves,  or  of  a benevolent 
one  for  others.  It  ought  to  be  added  here,  that  the 
dodtrine  of  affociation  explains  alfo  the  rife  and  pro- 
grefs  of  thofe  voluntary  and  femivoluntary  powers, 
which  we  exert  over  our  ideas,  affedtions,  and  bodily 
motions  (as  I fhall  fhew  hereafter,  prop.  21.);  and, 
by  doing  this,  teaches  us  how  to  regulate  and  im- 
prove thefe  powers. 

Cor.  6.  If  beings  of  the  fame  nature,  but  whofe 
affedtions  and  paffions  are,  at  prefent,  in  different 
proportions  to  each  other,  be  expofed  for  an  indefinite 
time  to  the  fame  impreffions  and  affociations,  all 
their  particular  differences  will,  at  laft,  be  over-ruled, 
and  they  will  become  perfedtly  fimilar,  or  even  equal. 
They  may  alfo  be  made  perfedtly  fimilar,  in  a finite 
time,  by  a proper  adjuftment  of  the  impreffions  and 
affociations. 

Cor.  7.  Our  original  bodily  make,  and  the  im- 
preffions and  affociations  which  affedt  us  in  paffing 
through  life,  are  fo  much  alike,  and  yet  not  the  fame, 
that  there  muft  be  both  a great  general  refemblance. 
amongft  mankind,  in  refpedt  of  their  intelledtual 
affedtions,  and  alfo  many  particular  differences. 

Cor.  8.  Some  degree  of  fpirituality  is  the  necef- 
fary  confequence  of  paffing  through  life.  The  fen- 
fible  pleafures  and  pains  muft  be  transferred  by  affo- 
ciation more  and  more  every  day,  upon  things  that 
afford  neither  fenfible  pleafure  nor  fenfible  pain  in 
themfelves,  and  fo  beget  the  intelledtual  pleafures 
and  pains. 

Cor.  9.  Let  the  letters  a , b}  c , d,  e , See.  repre- 
fent  the  fenfible  pleafures  j xy  y , and  z,  the  fenfible 
pains,  fuppofed  to  be  only  three  in  number  and 
let  us  fuppofe  all  thefe,  both  plealures  and  pains,  to 
be  equal  to  one  another  : if  now  the  ideas  of  thefe 
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fenfible  pleafures  and  pains  be  affociated  together,  ac- 
cording to  all  the  poffible  varieties,  in  order  to  form 
intellectual  pleafures  and  pains,  it  is  plain,  that  plea- 
fure  mult  prevail  in  all  the  combinations  of  feven  or 
more  letters ; and  alfo,  that  when  the  feveral  parts  of 
thefe  complex  pleafures  are  fufficiently  united  by  af- 
fociation,  the  pains  which  enter  their  compofition 
will  no  longer  be  diftinguilhed  feparateJy,  but  the  re- 
fulting  mixed  and  complex  pleafures  appear  to  be  pure 
and  fimple  ones,  equal  in  quantity  to  the  excels  of 
pleafure  above  pain,  in  each  combination.  Thus 


aflociation  would  convert  a ftate,  in  which  pleafure 
and  pain  were  both  perceived  by  turns,  into  one  in 
which  pure  pleafure  alone  would  be  perceived  j at 
leafl:,  would  caufe  the  beings  who  were  under  its  in- 
fluence to  an  indefinite  degree,  to  approach  to  this 
lafl:  fiate  nearer  than  by  any  definite  difference.  Or, 
in  other  words,  aflociation,  under  the  fuppofition  of 
this  corollary,  has  a tendency  to  reduce  the  ftate  of 
thofe  who  have  eaten  of  the  tree  of  the  knowledge  of 
good  and  evil,  back  again  to  a paradifiacal  one. 
Now,  though  the  circumftances  of  mankind  are  not 
the  fame  with  thofe  luppofed  in  this  corollary,  yet  they 
bear  a remarkable  relemblance  thereto,  during  that 
part  of  our  exiftence  which  is  expofed  to  our  ob- 
feivation.  For  our  fenfible  pleafures  are  far  more 
numerous  than  our  fenfible  pains  j and  though  the 
pains  be,  in  general,  greater  than  the  pleafures,  yet 
the  fum  total  of  thefe  feems  to  be  greater  than  that  of 
thole  j whence  the  remainder,  after  the  deftruCtion  of 

the  pains  by  the  oppofite  and  equal  pleafures,  will  be 
pure  pleafure. 

Cor.  10.  The  intellectual  pleafures  and  pains  are 

nLv  3Suthe  ,fenfible  ones>  bc>ng,  as  we  have  feen, 
lng  but  the  fenfible  ones  varioufly  mixed  and 
compounded  together.  The  intellectual  pleafures  and 
pa  ns  are  alfo  all  equally  of  a factitious  and  acquired 
nature.  We  muft  therefore  eftimate  all  our  plea- 

G 2 lures 


84  Of  the  DoElrines  of  Vibrations 

fures  equally,  by  their  magnitude,  permanency,  and 
tendency  to  procure  others  ; and  our  pains  in  like 
manner. 

Cor.  11.  The  fenfible  pleafures  and  pains  ha"ve  a 
greater  tendency  to  deftroy  the  body,  than  the  intel- 
lectual ones;  for  they  are  of  a particular  local  nature, 
and  fo  bear  hard  upon  the  organs  which  convey  them. 
But  the  deftruCtion  of  any  one  confiderable  part  of 
the  body  is  the  deftruCtion  of  the  whole,  from  the 
fympathy  of  the  parts ; whereas  the  intellectual  plea- 
fures and  pains,  being  collected  from  all  quarters,  do 
not  much  injure  any  organ  particularly,  but  rather 
bring  on  an  equable  gradual  decay  of  the  whole  medul- 
lary fubftance,  and  all  the  parts  thereon  depending. 

Cor.  12.  This  propofition,  and  its  corollaries, 
afford  fome  pleafing  prefumptions ; fuch  are,  that 
we  have  a power  of  fuiting  our  frame  of  mind  to 
our  circumftances,  of  correcting  what  is  amifs,  and 
improving  what  is  right : that  our  ultimate  happi- 
nefs  appears  to  be  of  a fpiritua],  not  corporeal  na- 
ture ; and  therefore  that  death,  or  the  (baking  off 
the  grofs  body,  may  not  flop  our  progrefs,  but  ra- 
ther render  us  more  expedite  in  the  purfuit  of  our 
true  end:  that  affociation  tends  to  make  us  all  ulti- 
mately fimilar;  fo  that  if  one  be  happy,  all  muft : 
and,  laftly,  that  the  fame  affociation  may  alfo  be 
fhewn  to  contribute  to  introduce  pure  ultimate  fpi- 
ritual  happinefs,  in  all,  by  a direCt  argument,  as 
well  as  by  the  juft  mentioned  indirect  one. 
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SECT.  III. 

OF  MUSCULAR  MOTION,  AND  ITS  TWO  KINDS, 
AUTOMATIC  AND  VOLUNTARY  ; AND  OF  THE 
USE  OF  THE  DOCTRINES  OF  VIBRATIONS  AND 
ASSOCIATION,  FOR  EXPLAINING  THESE  RE- 
SPECTIVELY. 

PROP.  XV. 

It  is  probable,  that  mujcular  Motion  is  performed  in  the 
fame  general  Manner  as  Senfation,  and  the  Perception 
of  Ideas. 

For,  firft,  fenfation,  the  perception  of  ideas,  and 
a locomotive  faculty,  i.  e.  mufcular  motion,  are  the 
three  mod  eminent  marks  of  diftindtion  between  the 
animal  and  vegetable  world : therefore  fince  it  is 
already  found,  that  the  two  firfb  are  performed  by  the 
fame  means,  i.  e.  vibrations*  there  is  fome  preemp- 
tion, that  the  laft  will  not  require  a different  one. 

Secondly,  Of  the  two  forts  of  motion,  viz.  auto- 
matic and  voluntary,  the  firft  depends  upon  fenfation, 
the  laft  upon  ideas,  as  I fhall  Ihew  particularly  here- 
after, and  may  appear,  in  general,  to  any  one,  upon 
a flight  attention  j whence  it  follows,  that  fenfation, 
and  automatic  motion,  muft  be  performed  in  the  fame 
general  manner,  alfo  the  perception  of  ideas,  and 
voluntary  motion : and  therefore,  lince  fenfation  and 
perception,  the  two  antecedents,  agree  in  their  caufes, 
automatic  and  voluntary  motion,  the  two  confequentS* 
*’•  e-  aJl  the  four,  muft  likewife. 

Thirdly,  It  appears  from  the  firft  and  fecond  pro- 
pofitions,  that  the  white  medullary  fubftance  -is  the 
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common  inftrument  of  fenfation,  ideas,  and  motion; 
and  by  the  fifth,  that  this  fubftance  is  uniform  and 
continuous  every  where.  Hence  it  follows,  that  the 
fubtle  motions  excited  in  the  fenfory  rrerves,  and  me- 
dullary fubftance  of  the  brain,  during  fenfation  and 
intellectual  perception,  muft,  of  whatever  kind  they 
be,  pafs  into  the  motory  nerves;  and  when  they  are 
arrived  there,  it  is  probable,  that  they  muft  caufe  the 
contraction  of  the  mufcles,  both  becaufe  otherwife 
their  arrival  at  the  motory  nerves  would  be  fuper- 
fluous,  and  becaufe  fome  fuch  fubtle  motions  are 
required  for  this  purpofe. 

Cor.  i.  All  arguments  therefore  which  prove  the 
performance  of  fenfation  and  intellectual  perception, 
by  means  of  vibrations  of  the  fmall  medullary  par- 
ticles, muft  infer,  that  mufcular  motion  is  performed 
by  vibrations  alfo.  And  converfely,  if  vibrations  can 
be  fhewn  to  take  place  in  mufcular  motion,  they 
muft  alfo  be  inftrumental  in  fenfation  and  intellectual 
perception. 

Cor.  2.  There  are  certain  experiments  and  ob- 
fervations  which  favour  the  fuppofition  of  the  per- 
formance of  mufcular  motion  by  fubtle  agitations  in 
the  fmall  particles  of  the  mufcular  fibres,  i.  e.  by  vi- 
bratory motions.  It  follows  therefore,  that  thefe  ex- 
periments and  obfervations  are  fome  additional  evi- 
dence for  the  exiftence  of  fenfory  and  ideal  vibrations, 
as  above  explained.  Such  are,  that  the  motion  of  the 
heart,  and  of  other  mufcles,  may  be  renewed  in  dy- 
ing animals,  and  thofe  that  are  newly  dead,  by  hear, 
injection  of  a fluid,  and  punCtures,  it  being  eafy  to  be 
conceived,  that  the  two  laft  caufes  fhould  put  the 
particles  of  the  fibres  into  agitations  for  a fhort 
time,  i.  e.  till  they  can  recover  their  equilibrium,  by 
altering  their  diftances,  and  mutual  aCtions : and  the 
firft  caufe,  i.  e.  heat,  is,  by  the  common  confent 
of  all,  judged  to  confift  in,  and  to  caufe,  fubtle  vi- 
bratory motions.  It  is  alfo  difficult  to  affign  any  other 
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action  which  thefe  caufes  can  have.  In  like  man- 
ner the  alternate  contraftions  and  relaxations  of  the 
hearts  of  frogs,  vipers,  and  fome  other  animals, 
which  continue  for  long  fpaces  of  time  after  thefe 
have  been  entirely  feparated  from  their  bodies,  feem 
utterly  inexplicable  upon  any  of  the  common  fuppo- 
fitions,  but  follow  eafily  from  the  doftrine  of  vibra- 
tions, as  it  is  applied  to  mufcular  motion,  in  the  two 
next  propofitions. 

Cor.  3.  Since  the  fame  motion  which  occafions 
fenfation,  and  intelle&ual  perception,  paifes  through 
the  feats  of  thefe  into  the  motory  nerves,  in  order  to 
excite  there  the  automatic  and  voluntary  motions, 
thus  pervading  the  whole  medullary  fubftance,  in 
various  ways,  according  to  the  variety  of  the  circum- 
ftances,  but  in  all  with  the  greateft  precifion  and  ex- 
adlnefs,  it  follows,  that  this  mull  be  a vibratory  one, 
and  that  of  the  moll  fubtle  kind.  For  the  fame  excels 
of  loftnefs,  which  renders  the  medullary  fubftance 
totally  inelaftic  as  to  fenfe,  and  confequently  unfit  for 
the  grofler  vibrations  of  the  particles  of  the  firft  or 
largeft  order  (by  the  vibrations  of  which,  in  fonorous 
bodies,  it  feems,  that  found  is  excited  in  the  air), 
may  render  it  more  fufceptible  of  vibrations,  in  the 
pai tides  of  the  fecond,  third,  &c.  orders;  and  if 
we  fuppofe  a proper  ultimate  ftrutfture  in  the  feveral 
parts  of  the  medullary  fubftance,  thefe  vibrations  may 
be  conveyed  with  all  that  precifion  and  variety  which 
the  phenomena  require.  And,  unlefs  we  do  fuppofe 
fome  fuch  fubtle  vibrations  as  thefe,  it  will  be  ex- 
tremely difficult  to  conceive,  how  fo  foft  a pulp  as  the 
medullary  fubftance  is,  fbould  be  the  common  inftru- 
^ent  fenfation,  thought,  and  motion;  which  yet 
all  phyficians  and  philofophers  mull  allow,  according 
to  the  firft  and  fecond  propofitions.  If  we  fet  afide 
lubtie  vibratory  motions,  the  impulfe  of  the  objects 
ot  lenle  can  communicate  nothing,  as  it  feems,  to  fo 
lort  a iubftance,  but  an  uniform  preffure,  fufceptible 
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of  few  or  no  modifications,  and  confequently  highly 
tinluitable  to  the  great  variety  of  the  phenomena 
that  are  to  be  folved  by  it.  This  argument  there- 
fore tends  to  fhew,  that  fenfation,  thought,  and 
motion,  muft  all  be  performed  by  vibrations. 

PROP.  XVI. 

' The  Phenomena  of  mufcular  Contraction  appear  to  be 

fnjfciently  agreeable  to  the  Dottrine  of  Vibrations. 

In  order  to  fhew  this,  let  us  make  the  following 
fuppofitions : 

Fir  ft,  That  vibrations  defcend  along  the  motory 
nerves,  i.  e.  the  nerves  which  go  to  the  mufcles,  in 
fome  iuch  manner  as  found  runs  along  the  furfaces  of 
rivers,  or  an  eleCtrical  virtue  along  hempen  firings. 

Secondly,  That  thefe  vibrations,  when  they  arrive 
at  the  mufcular  fibres,  are  communicated  to  them, 
fo  that  the  fmall  particles  of  thefe  fibres  fhall  be 
agitated  with  like  vibrations. 

Thirdly,  That  the  vibrations  thus  excited  in  the 
fibres,  put  into  aCtion  an  attractive  virtue,  perhaps 
of  the  eleCtrical  kind,  which  lies  concealed  in  the  par- 
ticles of  the  fibres,  or  in  the  blood  globules,  or  both. 
That  the  blood  globules  of  animals  are  eleCtrical, 
may  be  conieCtured  from  the  electricity  of  thofe  of 
the  mufcle-fhell  fifh,  obferved  by  Dr.  Hales  and 
that  the  red  blood  has  a principal  fhare  in  mufcular 
contraction,  is  highly  probable,  from  the  red  colour 
of  all  the  great  mufcles  of  the  body,  and  from  the 
weaknefs  of  all  young  animals,  and  of  fuch  as  want 
a clue  fhare  of  red  blood.  At  the  fame  time,  it 
appears  from  exanguious  and  tranfparent  animals, 
that  pale  fibres,  and  colourlefs  fluids,  have  all  the 
neceffary  requifites  for  mufcular  contraction,  in  cer- 
tain degrees. 

Fourthly, 


and  AlTociation  in  general.  89 

Fourthly,  We  miift  now  fuppofe,  in  confequence 
of  the  three  foregoing  fitppofitions,  that  each  muf- 
cular  fibre,  and  confcquently  the  whole  mufcle,  is 
made  fhorter  by  this  increafe  of  attraction  in  its  par- 
ticles ; whilft  yet  their  approach  to  each  other  is  fo 
l’mall,  as  that  the  whole  bulk  of  the  mufcle  is  but 
little  dimimfhed  ; for  though  the  length  of  the  mufcle 
is  leffened,  its  other  dimenfions  are  increafed. 

Fifthly,  If  we  fuppofe  the  fmall  ultimate  fibres  of 
the  mufcles  to  bend  alternately  to  the  right  and  left, 
as  an  eel  does,  at  exceedingly  fhort  intervals,  agree- 
ably to  Dr.  Lower , this  may  fomewhat  affift  us  to 
conceive  in  what  manner  a mufcle  may  be  Ihortened, 
and  yet  fo  increafed  in  breadth  and  thicknefs,  as  to 
remain  of  nearly  the  fame  dimenfions.  For  if  thefe 
flexures  be  increafed  by  the  increafe  of  the  attraction 
of  the  parts,  the  whole  mufcle  will  become  fhorter 
and  thicker,  as  it  is  found  to  be  in  contraction ; and 
converfely  when  the  flexures  are  drawn  out,  the 
mufcle  will  be  longer  and  thinner,  i.  e.  in  a ftate  of 
relaxation.  The  fmall  wrinkles  which  have  been 
oblerved  in  the  mufcular  fibres,  by  Leeuwenhoek , and 
others,  the  wavings  and  curls  which  frequently  ap- 
pear to  the  eye  in  mufcles,  after  boiling  or  roafting, 
and  the  rhomboidal  pinnulae  taken  notice  of  by  Dr. 
Hales  in  the  abdominal  mufcles  of  a living  frog, 
when  under  contraction,  all  feem  to  favour  this  fifth 
fuppofition. 

Dr.  Pemberton  conjectures,  that  the  caufe  of  the 
contraction  of  mufcular  fibres  is  no  other  than  the 
common  caufe  of  the  cohefion  of  the  fmall  particles 
of  the  mufcular  fibres  increafed.  And  this  feems 
very  probable  ■,  for  the  mufcles  are  hard  during  con- 
traction, foft  during  relaxation ; and  hardnels  and 
foftnefs  are  evidently  nothing  but  variations  in  the 
cohefion  of  the  fmall  particles  of  bodies.  Neither  is 
this  conjecture  at  all  repugnant  to  the  fuppofition  of 
an  electrical  attraction  above  made,  or  to  the  doc- 
trine 
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trine  of  vibrations;  for  electricity  may  reach  to  fmall 
diftances,  without  being  excited  by  friction,  and  flow 
from  the  fame  principle  as  the  cohefion  of  bodies,  as 
Sir  Ifaac  Newton  has  obferved.  It  may  therefore  be 
the  general  caufe  of  cohefion,  and  may  be  excited  in 
the  mufcular  fibres  in  an  extraordinary  degree,  when- 
ever extraordinary  vibrations  are  communicated  to 
them.  Or,  if  we  fuppofe  the  caufe  of  cohefion  to  be 
fomething  diflinCt  from  electricity,  in  may,  however, 
be  increafed  by  vibrations  of  the  fmall  cohering  par- 
ticles. 

PROP.  XVII. 

‘That  Propsnfity  to  alternate  Contraction  and  Relaxa- 
tion ^ which  is  obferved  in  almojl  all  the  Mufcles  of 
the  Body , admits  of  a Solution  from  the  Dohrine  of 
Vibrations , 

For,  when  the  fibres  are  in  a Hate  of  contraction, 
they  are  hard ; and  this  hardnefs,  if  it  be  fuppofed  to 
extend  to  the  fmall  particles  (which  is  no  unreafon- 
able  fuppofition),  muft  render  the  particles  of  thefe 
particles,  i.  e.  the  particles  fuppofed  • in  thefe  pro- 
pofitions  to  be  agitated  with  vibrations,  indifpofed  to 
receive  thefe  vibrations ; but  the  free  admiflion  of 
thefe  vibrations  is  by  fuppofition  the  caufe  which  ex- 
cites the  attractions  of  the  particles,  and  the  confe- 
quent  contraction  of  the  mufcle.  It  follows  there- 
fore, that  the  hardnefs  which  impedes  thefe  vibra- 
tions, muft  alfo  lefien  the  attraction  and  contraction ; 
or,  in  other  words,  that  the  contraction  of  a mufcle, 
when  carried  to  a certain  degree,  muft  check  itfelf,  and 
bring  on  a relaxation,  after  a time  fufficient  for  the 
proper  caufes  to  take  effeCt. 

In  like  manner,  when  a mufcle  is  relaxed,  the  vi- 
brations which  defcend  along  the  motory  nerves,  pals 
freely  into  the  mufcular  fibres,  increafe  the  attractions 

of 
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of  the  particles,  and  bring  on  the  oppofite  ftate,  that 
of  contrailion  ; and  fo  on  alternately. 

The  fibres  of  the  relaxed  mufcle  may  alfo  be  con- 
fidered  as  under  a ftate  of  diftention  to  a certain  de- 
gree, and  confequently  as  liable  to  an  increafe  of  vi- 
brations upon  this  account.  To  which  we  may  far- 
ther add,  that  fince  vibrations  are  hindered  from  pair- 
ing into  the  contra&ed  mufcle,  in  the  manner  juft 
now  explained,  they  will  pafs  with  greater  force  into 
the  relaxed  one,  from  the  place  of  the  common  deri- 
vation of  their  nerves,  wherever  there  are  antagonift 
mufcles  that  derive  nerves  from  the  fame  trunk,  as  in 
the  limbs,  and  mufcles  of  refpiration. 

Cor.  It  appears  from  this  method  of  confidering 
the  contraftions  and  relaxations  of  mufcles,  that  there 
is  a certain  degree  of  hardnefs  or  contradlion  in  muf- 
cular  fibres,  which  may  be  fuppofed  juft  to  balance 
each  degree  of  force  with  which  vibrations  defcend 
into  the  mufcular  fibres ; and  that,  while  this  equili^ 
brium  fubfifts,  the  contra&ion  can  neither  be  increafed 
nor  abated, 


PROP.  XVIII. 

The  Vibrations , of  which  an  Account  has  been  given  in 
this  Chapter , may  be  fuppofed  to  afford  a fufficient 
Supply  of  motory  Vibrations , for  the  Purpofe  of  con- 
trolling the  Mufcles. 

In  order  to  make  this  appear,  it  will  be  proper  to 
diftinguifh  the  motory  vibrations,  or  thofe  which  de- 
fcend along  the  nerves  of  the  mufcles  into  their  fibres, 
into  the  five  following  clafies : 

Firft  then,  we  are  to  conceive,  that  thofe  ienfory 
vibrations  which  are  excited  in  the  external  organs, 
and  afcend  towards  the  brain,  when  they  arrive,  in 
their  afcent,  at  the  origins  of  motory  nerves,  as  they 
arife  from  the  fame  common  trunk,  plexus,  or  gan- 
glion. 
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glion,  with  the  fenfory  ones  affeCted,  detach  a part  of 
themfelves  at  each  of  thefe  origins  down  the  motory 
nerves  j which  part,  by  agitating  the  ('mail  particles 
of  the  mufcular  fibres,  in  the  manner  explained  in 
the  fixteenth  propofition,  excites  them  to  contrac- 
tion. 

Secondly,  The  remainder  of  the  fenfory  vibrations, 
which  arrives  at  the  brain,  not  being  detached  down 
the  motory  nerves  in  its  afcent  thither,  muft  be  dif- 
fufed  over  the  whole  medullary  fubftance.  It  will 
therefore  delccnd  from  the  brain  into  the  whole  fyftem 
of  motory  nerves,  and  excite  fome  feeble  vibrations, 
at  leaf!:,  in  them.  The  fame  may  be  obferved  of 
ideal  vibrations  generated  in  the  brain  by  aflociation 
thefe  muft  pervade  the  whole  medullary  fubftance, 
and  conlequently  affeCt  all  the  motory  nerves  in  fome 
degree. 

Thirdly,  The  heat  of  the  blood,  and  pulfation  of 
the  arteries,  which  pafs  through  the  medullary  fub- 
ftance, muft  always  excite,  or  keep  up,  fome  vibra- 
tions in  it  5 and  thefe  muft  always  defcend  into  the 
whole  fyftem  of  mufcles.  And  I apprehend,  that 
fiom  thefe  two  laft  fources,  taken  together,  we  may 
account  for  that  moderate  degree  of  contraction,  or 
tendency  thereto,  which  is  obfervable  in  all  the 
mufcles,  at  leaft  in  all  thofe  of  healthy  adults,  du- 
ring vigilance. 

Fourthly,  When  vivid  vibrations  are  excited  in 
membranes  of  an  uniform  texture,  by  a ftimulus  of 
any  kind,  they  feem  to  run  over  the  whole  extent  of 
fuch  membranes,  and  by  this  means  to  have  a great 
influence  in  contracting  all  the  mufcles  that  lie  near 
any  part  of  this  membrane,  though  they  be  remote 
from  the  place  of  the  ftimulus.  The  manner  in  which 
this  is  effected,  I conceive  to  be  as  follows : the  re- 
peated or  continued  aCtion  of  the  ftimulus  diffufes  vi- 
brations from  the  place  of  its  aCtion  over  the  whole 
membrane,  which,  by  their  reciprocal  influences,  be- 
come 
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come  equal,  or  nearly  fo,  in  every  part  of  it,  and  are, 
at  laft,  fo  exalted,  as  to  contrad  every  part.  As  foon 
as  this  contradion  takes  place,  the  vibrations  in  its 
fmall  particles  muft  ceafe  for  reafons  given  above. 
They  will  therefore  be  propagated  almoft  inftanta- 
neoufly  over  the  neighbouring  mufcles,  from  the  nerv- 
ous communications  between  the  membrane  and  the 
neighbouring  mufcles;  by  which  all  changes  made  in 
the  nerves  of  the  membrane  muft  affed  thofe  of  the 
neighbouring  mufcles.  As  therefore  during  the  vi- 
vid vibrations  of  the  particles  of  the  membrane,  we 
muft  fuppofe  fome  to  be  propagated  into  the  neigh- 
bouring mufcles,  agreeably  to  the  firft  article  of  this 
propofition,  fo,  upon  their  fudden  ceftation,  fuch  a 
change  may  reafonably  be  fuppofed,  in  the  communi- 
cating nervous  fibrils,  as  fhall  agitate  the  aether  con- 
tained in  them  with  much  more  vivid  vibrations  than 
before;  and  thefe  vibrations  muft  now  pafs  into  the 
mufcles  alone,  fince  the  contradion  of  the  membrane 
hinders  them  from  returning  into  it.  I fhall  here- 
after produce  feveral  examples  of  this  procefs,  in  de- 
tail. It  may  fuffice,  at  prefent,  juft  to  mention  the 
adion  of  fneezing,  and  to  defire  the  reader  to  com- 
pare this  adion,  in  a curfory  way,  with  the  foregoing 
account. 

Fifthly,  I have,  in  the  laft  article,  fliewn  how  a 
ceftation  of  vibrations  in  the  particles  of  a membrane, 
may  increafe  thofe  in  the  neighbouring  mufcles. 
But  it  feems  alio,  that  a ceftation  of  vibrations  in 
any  other  confiderable  part  of  the  body,  from  what- 
ever caufe  it  proceeds,  has  a like  tendency ; and 
that  this  tendency  is  deducible  from  the  change  made 
in  the  nerves  of  the  part  affeded,  and  thence  propa- 
gated into  the  communicating  branches,  or  even  into 
the  whole  medullary  lubftance.  The  yawnings  and 
ftretchings  of  perfons  difpofed  to  fleep,  the  convul- 
se refpiration  of  thofe  that  are  juft  fallen  afieep, 
and  the  convulfive  motions  which  attend  the  extinc- 
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tion  of  the  fenfes  in  epileptic  fits,  and  the  near  ap- 
proaches of  death,  may  be  derived,  perhaps,  in  part, 
from  this  fource,  in  part  from  fome  of  the  fore- 
going. 

PROP.  XIX. 

‘ The  automatic  Motion  Jeems  to  admit  of  a commodious 
Explanation,  from  the  three  lajl  Propofitions  taken 
together. 

The  particular  detail  of  this  obfcure  and  intri- 
cate matter  will  be  attempted  in  the  proper  places 
of  the  next  chapter,  which  will  contain  the  appli- 
cation of  the  general  pofitions  concerning  fenfation 
and  motion,  in  this,  to  each  of  the  moft  remark- 
able phaenomena  confidered  feparately.  I will,  how- 
ever, prefent  the  reader  here  with  a fhort  lketch,  to 
enable  him  to  form  fome  notion  of  the  manner  and 
plaufibility  of  the  attempt. 

The  ordinary  motions  of  the  heart  appear  to  arife 
from  the  fecond  and  third  claffes  of  motory  vibra- 
tions, mentioned  in  the  laft  propofition ; and  it  is  re- 
markable, that  its  motions  are  found  to  be,  in  gene- 
ral, and  ceteris  paribus,  ftronger  or  weaker,  as  the 
lum  total  of  thefe  two  claffes  is  greater  or  lefs. 
The  fyftole  and  diaftole  fucceed  each  other,  from 
the  caufes  afligned  in  the  feventeenth  propofition. 
We  are  to  conceive,  however,  that  both  the  influx  of 
the  venal  blood  into  the  ventricles,  and  of  the  arte- 
rial into  the  coronary  veflfels,  have  a confiderable 
fhare  in  bringing  on  the  fyftole,  in  the  way  of  de- 
tention and  irritation. 

May  we  not  conjeflure,  from  that  experiment  of 
Dr.  Hook' s,  in  which  he  kept  a dog  alive,  by  a mere 
contihued  ftream  of  frefli  air  pafling  through  the 
lungs,  w'ithout  any  fuch  alternate  motion  6f  the 
cheft  as  takes  place  in  common  refpiration,  that  one 
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principal  life  of  the  air,  which  is  an  electric  per  Je , 
in  refpiration,  is  to  reftore  to  the  blood,  as  it  pafies 
through  the  lungs,  that  electricity  which  it  has  loft  in 
circulating  through  the  body  ? For,  upon  this  fuppo- 
fition,  the  blood  which  arrives  at  the  left  ventricle, 
will,  in  ceflations  of  refpiration,  and  alfo  where  foul 
air  is  refpired,  want  its  due  electricity  j whence, 
according  to  prop.  1 6.  the  mufcles,  and  efpecially 
the  heart,  will  want  one  of  the  principal  requifites 
for  contraction.  However,  convulfive  motions  may 
enfue  after  a fyncope,  from  the  fifth  clafs  of  motory 
vibrations. 

It  is  remarkable  here,  that  the  hearts  of  frogs,  vi- 
pers, and  feveral  other  fuch  animals,  as  can  live  in 
great  degrees  of  cold,  and  without  refpiration,  con- 
tinue to  beat,  as  has  been  taken  notice  of  above,  for 
a long  time  after  they  are  taken  out  of  their  bodies. 
We  muft  therefore  fuppofe,  that  the  fibres  of  their 
hearts,  and  the  blood  globules  which  remain  in  them, 
are  endued  with  an  electric,  or  other  attractive  virtue, 
of  a more  durable  kind  than  the  fibres  and  blood 
globules  of  the  more  perfect  animals  j alfo,  that  this 
virtue  may  be  put  into  action  by  a lels  degree  of 
heat.  All  which  is  very  agreeable  to  the  other  cir- 
cumftances  of  their  oeconomy. 

Refpiration  and  crying  are  excited  in  the  new-born 
child  from  the  cold,  handling  of  the  midwife,  and 
other  vivid  fenfations  imprefied  immediately  upon  its 
corning  into  the  world.  Thefe  vivid  fenfations  put 
the  whole  fyftem  of  mufcles,  or  at  leaft  thofe  of  the 
trunk  and  larynx,  into  action  at  once,  as  far  as. 
their  mutual  antagonifm  will  permit,  the  ftronger  fet 
ot  con fp i ring  mufcles  over-powering  the  weaker  for  a 
certain  fnort  time,  and  then  after  their  force  is 
exhaufted,  according  to  prop.  17.  giving  way  for 
a fhorter  time  to  the  weaker.  But  this  alternate 
a£hon  of  the  mufcles  of  the  trunk  and  larynx  will 
be  an  imperfect  kind  of  refpiration,  with  crying,  as 

may 
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may  be  eafily  feen  from  the  difpofition  of  the  mufcles. 
Refpiration  is  afterwards  kept  up,  partly  by  the  pro- 
penfity  of  the  mufcles  to  alternate  action,  explained 
prop.  17.  partly,  perhaps,  by  the  power  of  habit, 
i.  e.  affociation ; partly  by  the  renewal  of  vivid  im- 
prefiions ; arid  partly,  as  it  feems,  by  vibrations  ex- 
cited in  the  pleura  and  peritonaeum,  and  thence  com- 
municated to  the  diaphragm,  and  to  the  mufcles  of 
the  bread  and  belly. 

That  the  lad  caufe  has  a real  efficacy,  may  appear 
from  the  following  indance.  Let  refpiration  be  iup- 
pofed  to  be  at  a dand  for  a fmall  time,  on  account 
of  the  perfon’s  running,  or  exerting  an  adt  of  great 
.ftrength.  It  is  evident,  that  the  blood  will  both  be 
accumulated  in  the  lungs,  and  heated  there,  during 
this  interruption  of  refpiration,  fince  refpiration  both 
ventilates  the  blood,  and  promotes  its  motion  through 
the  lungs.  The  external  membrane  of  the  lungs  will 
therefore  be  both  didended  and  heated,  i.  e.  will  have 
an  increafe  of  vibrations  communicated  to  it.  But 
this  membrane  is  continuous  to  the  pleura,  and,  in- 
deed, is  the  fame  membrane  with  it.  An  increafe  of 
vibrations  will  therefore  be  communicated  to  the 
pleura,  and  confequently  to  the  diaphragm,  and  muf- 
cles of  the  bread,  which  it  inveds. 

The  peridaltic  motion  of  the  intedines  is,  in  part, 
to  be  deduced  from  the  fecond  and  third  clafies  of 
motory  vibrations,  in  the  fame  n^anner  as  the  mo- 
tion of  the  heart,  fince  that  motion,  like  this,  re- 
turns at  intervals  inceflantly.  And  there  is  realon  to 
believe,  that  vigorous  vibrations,  either  of  the  fen- 
fory  or  ideal  kind,  impart  an  extraordinary  degree  of 
adtivity  to  the  domach  and  bowels.  However, 
they  derive  alio  a great  part  of  their  motions,  pro- 
bably the  major  part,  from  the  impredions  which  the 
aliment,  bile,  and  feces,  make  upon  the  villous 
coat,  the  vibrations  excited  by  thefe  impreffions  both 
running  diredtly  into  the  mufcular  coat,  for  the  pur- 
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pole  of  contracting  that  part  which  adjoins  to  the 
feat  of  impreffion,  and  alfo  running  upwards  and 
downwards  along  the  villous  coat,  fo  as  to  exert  fome 
efficacy  at  a diftance  from  this  feat. 

It  is  very  remarkable  that  the  pale  fibres  of  the 
inteftines,  in  men,  and  many  other  animals,  pre- 
fer ve  their  power  of  alternate  contraction  and  relax- 
ation for  a confiderable  time  after  death,  whereas  the 
red  fleffiy  mufcles  of  the  fame  animals  lofe  theirs  loon 
after  the  effufion  of  their  blood.  It  is  a phenomenon 
of  a like  kind  with  this,  that  the  whole  mufcular 
fyftem  of  fome  animals,  that  are  exanguious,  or 
nearly  fo,  retain  their  aCtiviry  for  a confiderable  time 
after  thcfe  ahimals  are  cut  into  pieces.  And  botfi 
may  ferve  to  intimate,  that  the  eleCtricity,  or  other 
attractive  virtue,  of  pale  fibres  and  fluids,  at  the 
fame  time  that  it  is  feebler  than  that  of  red  ones,  is, 
however,  of  a more  durable  kind,  and,  as  was  ob- 
fcrved  above  of  the  hearts  of  frogs  and  vipers,  ca- 
pable of  being  put  into  aCtion  by  a lefs  decree  of 
heat.  D 


1 he  aCtions  of  fneezing,  fwallowing,  coughing, 
hiccoughing,  vomiting,  and  expelling  the  feces  and 
urine,  with  otheis  of  a like  nature,  are  to  be  de- 
duced from  the  fir  ft  and  fourth  daffies  of  motory 
vjbrations,  j.  e.  either^  from  thofe  vibrations  which 
nrft  afcend  up  the  fenfory  nerves,  and  then  are  de- 
tached down  the  motory  nerves,  which  communicate 
with  thele  by  fome  common  trunk,  plexus,  or 
ganglion,  or  elfe  from  thofe  vibrations  that  run  alone- 
the  furfaces  of  uniform  membranes,  and  fo  affeCt  afl 
the  mufcles  which  lie  contiguous  to  any  part  of  thefe 
membranes.  It  is  a ftrong  argument  in  favour  of 
he  hypothefis  here  delivered,  that  all  the  above-men-- 
t'oned  motions  anfe  in  the  neighbourhood  of  vivid 
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In  examining  this  hypothefis  by  the  adlions  of 
freezing,  fwallowing,  and  coughing,  regard  mud 
be  had  to  the  note,  uvula,  and  epiglottis,  refpec- 
tively,  as  being  extreme  and  pointed  parts,  and  con- 
fequently  liable  to  be  affedled  with  extraordinary  vi- 
brations, agreeably  to  the  ninth  phsenomenon  of  the 
fixth  propofition. 

In  like  manner,  the  numerous  plexufes  and  gan- 
glions of  the  eighth  pair  of  nerves  and  intercoftal 
nerve  muft  have  great  influence  in  the  motions 
and  functions  of  the  parts  contained  in  the  thorax 
and  belly. 

As  the  motory  vibrations  of  the  fecond  and  third 
/dalles  are  of  a gentle  kind,  for  the  mod  part,  and  de- 
fcend  conllantly  into  the  whole  fyftem  of  the  mufcles, 
it  may  be  expedted,  that  young  children  fhould  move 
all  their  limbs  at  times,  with  fome  irregular  kind  of 
fucceflion,  from  this  caufe.  And  this  leems  to  be 
the  fadt.  Strong  contractions  of  the  limbs  are  often 
excited  by  frictions,  gripes,  and  other  vivid  fenfa- 
tions ; but  then  the  motory  vibrations  here  are  thofe 
of  the  firft  and  fourth  clafles.  General  convulfions, 
from  acidities,  and  other  irritations  in  the  bowels, 
feem  to  be  excited  in  the  fame  way,  the  intercoftal 
nerve  ferving  to  communicate  the  vibrations  with 
more  readinefs  to  the  mufcles  of  the  trunk  and 
limbs. 

It  appears  to  me  alfo,  that  the  intercoftal  nerve, 
which  makes  thofe  of  each  fide  a feparate  fyftem,  as 
it  were,  has  fome  fhare  in  determining  hemiplegias 
to  one  fide.  In  like  manner,  the  great  brachial  and 
crural  ganglions  make  all  the  nerves  of  the  fame 
limb  fympathize  with  one  another. 

Whether  the  nerves  of  the  fame  names  through- 
out the  body  have  not  fome  fympathetic  influences 
over  each  other,  may  be  doubted.  If  thofe  of  the 
right  fide  arife  from  the  left  part  of  the  brain,  and 
vice  verfd , which  feems  to  be  the  opinion  of  the  belt 
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anatomifts,  then  one  would  imagine,  that  the  homo- 
nymous nerves  of  the  right  and  lefc  Tides  muft,  in 
crofting  over,  lie  fomewhere  contiguous  to  each  other, 
and  fo  impart  vibrations  to  each  other.  And  there 
feem  to  be  fome  fadts  from  whence  this  may  be  in- 
ferred} but  we  cannot  expedt  to  be  able  to  diftinguifh, 
with  certainty,  fo  feeble  an  influence,  amidft  fo  many 
others  that  are  far  ftronger. 

Yawning  and  ftretching  may,  perhaps,  when  con- 
fidered  in  all  their  circumftances,  take  in  all  the  five 
clafies  of  motory  vibrations.  When  they  happen  in 
the  attacks  of  fever-firs,  and  other  morbid  cafes,  the 
firft  feems  to  be  owing  to  pretty  fudden  and  ftrong 
contraftions  in  the  membrane  of  the  mouth,  fauces, 
afpera  arteria,  and  oefophagus  j the  laft  to  contrac- 
tions in  the  whole  fkin. 

As  the  bowels  derive  their  periftaltic  motion,  in 
part,  from  the  fecond  and  third  clafies,  fo  it  feems, 
that  the  fecretory  and  excretory  vefiels  of  the  glands 
muft  be  conftantly  agitated  with  a like  motion,  from 
the  fame  caufes,  performing  their  ordinary  fecretions 
and  excretions  thereby.  Their  extraordinary  ones 
are  generally  owing  to  irritations  in  the  membranes, 
in  which  the  mouths  of  their  excretory  vefiels  lie. 
And  this  agrees  remarkably  with  the  dodtrine  of  vibra- 
tions. For  the  vivid  vibrations  excited  in  the  mem- 
branes by  the  irritating  caufe  muft  diffufe  themfelves 
every  way ; and  when  they  come  to  the  mouths  of 
the  excretory  vefiels,  penetrate  them,  and,  by  palling 
up  into  the  vefiels,  both  excretory  and  fecretory, 
greatly  increafe  their  periftaltic  motion,  and,  by  con- 
sequence, their  fecretions  and  excretions.  All  this 
feems  equally  to  hold,  in  refpedt  of  the  exhaling  and 
ablorbing  vefiels  difperled  throughout  the  body.  ' • 
The  external  motions  of  the  eyes  in  youncr  chil- 
ren  are  probably  owing,  in  part  at  leaft,  to  the  im- 
mediate aftion  of  light  upon  the  tendinous  expanfions 
0 ne  *our  ^ra‘c  mufcles,  and  particularly  upon 
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thofe  of  the  adducens  and  abducens.  But  the  light 
which  palfes  through  the  pupil  feems  alfo  to  have 
fome  fhare,  as  will  be  (hewn  hereafter.  As  to  the  in- 
terna! motions,  it  appears,  that  the  light  which  falls 
upon  the  cornea  and  uvea  mull  excite  the  greater  and 
lefier  rings  to  contraction,  in  proportion  to  its  ftrength, 
and  confequently  prepare  the  eye  to  fee  diltimtly, 
at  different  diftances,  in  the  manner  explained  by 
Dr.  Jurin.  The  hypothefis  of  this  propofition  does 
therefore  give  and  receive  light  from  his  ingenious 
theory  of  this  matter. 

The  two  mufcles  which  relax  the  membrana  tym- 
paniy  are  much  more  expofed  to  the  air  than  the  muf- 
culus  inlernusy  or  the  muf cuius  Jlapedis.  When  there- 
fore the  air  is  agitated  with  ftrong  vibrations,  as  in 
loud  founds,  it  will  excite  the  firft  named  mufcles  to 
action,  and  confequently  relax  the  membrana  tym- 
•paniy  as  it  ought  to  do.  For  what  reafons  the  laft- 
named  mufcles  are  contracted'  in  feeble  founds,  is  a 
queftion  of  a more  difficult  nature,  as  is  the  parallel 
one  in  the  eye,  viz.  why  the  radiated  fibres  of  the 
uvea  are  contracted  in  frnall  degrees  of  light,  fo  as 
then  to  dilate  the  pupil. 

The  reader  is  defired  to  take  notice,  that,  in  all  the 
inftances  of  this  propofition,  I confider  the  motions 
as  merely  automatic.  Their  voluntary  and  femi vo- 
luntary ftate  will  be  accounted  for  in  the  two  next 
propofitions. 
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PROP.  XX. 

All  that  has  been  delivered  above , concerning  the  Deri- 
vation of  ideal  Vibratiuncles  from  fenfory  Vibrations 
and  concerning  their  AJfociations , may  be  fitly  applied 
to  motory  Vibrations  and  Vibratiuncles. 


This  propofition  is  the  immediate  confequence 
of  admitting  the  dodtrines  of  vibrations  and  af- 
filiation, in  the  manner  in  which  they  have  been 
averted  in  the  foregoing  propofitions.  It  contains  the 
theory  of  the  voluntary  and  femivoluntary  motions  ; 
to  facilitate  the  application  of  which  theory  in  the 
next  propofition,  I lhall  deliver  the  principal  cafes  of 
this,  in  the  following  corollaries. 

Cor.  i.  The  motory  vibrations  of  the  five  clafTes 
mentioned  prop.  18.  will  generate  a propenfity  to 
correfponding  motory  vibratiuncles. 

Cor.  2.  Thefe  motory  vibratiuncles  will  affedt  the 
brain,  as  well  as  the  motory  nerves  along  which  they 
defcend ; and,  indeed,  their  defcent  along  the  mo- 
tory nerves  will  be  principally  owing  to  their  being 
firft  excited  in  the  brain.  This  is  diffidently  evident 
in  the  motory  vibratiuncles  which  are  derived  fiom 
the  motory  vibrations  of  the  fecond  and  third  dalles. 
As  to  the  motory  vibrations  of  the  other  dalles,  it 
is  evident,  that  the  brain  is  ftrongly  affedted  by  the 
fenfory  vibrations  which  give  birth  to  them,  and  con- 
fequently,  that  a proportional  affedtion  of  the  brain 
mud  take  place  in  the  motory  vibratiuncles  derived 
from  them. 

Cor.  3.  The  motory  vibratiuncles  will  cohere  to 
one  another,  by  alfociations  both  fynchronous  and 
fucceffive.  Hence  the  fimple  parts,  of  which  com- 
plex and  decomplex  motions  are  compounded,  may 
cohere  clofelv,  and  fucceed  readily  to  each  other. 
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Cor.  4.  The  motory  vibratiuncles  will  alfo  cohere 
to  ideal  ones  by  affociation.  Common  ideas  may 
therefore  excite  motory  vibratiuncles,  and  confe- 
quently  be  able  to  contract  the  mufcles,  provided  the 
aXive  powers  lodged  in  their  fibres  and  blood  glo- 
bules be  fufficiently  exalted  for  this  purpofe. 

Cor.  5.  If  we  fuppofe  the  ideal  vibratiuncles  to  be 
fo  much  increafed,  from  the  caufes  mentioned  prop. 
14.  as  to  be  equal  in  ftrength  to  the  ufual  fenfory  vi- 
brations, the  motory  vibratiuncles  conneXed  with 
them  by  aflociation  muft  be  fuppofed  to  be  increafed 
proportionably.  Hence  ideas  may  occafion  mufcular 
motions  of  the  fame  ftrength  with  the  automatic  mo- 
tions. 

Cor.  6.  The  third  and  laft  connexion  of  the  mo- 
tory vibratiuncles  is  that  with  fenfory  vibrations, 
foreign  to  them,  i.  e.  fuch  as  had  no  fhare  in  gene- 
rating the  motory  vibratiuncles  under  confideration. 
Particular  motions  of  the  body  may  therefore  by 
affociation  be  made  to  depend  upon  fenfations,  with 
which  they  have  no  natural  and  original  connexion. 

Cor.  7.  As  mufcular  motion  has  three  con- 
nexions deducible  from  affociation,  viz.  thofe  men- 
tioned in  the  third,  fourth,  and  fixth  corollaries,  fo 
the  fenfations  and  ideas  have  the  fame  three  con- 
nexions. Hence  the  whole  doXrine  of  affociation 
may  be  comprifed  in  the  following  theorem,  viz. 

If  any  fenfation  A,  idea  B,  or  mufcular  motion  C, , 
he  affociated  for  a fufficient  number  of  times  with  any 
other  fenfation  D,  idea  E,  or  mufcular  motion  F,  it 
willy  at  lajly  excite  d,  the  fimpls  idea  belonging  to  the 
fenfation  D,  the  very  idea  E,  or  the  very  mufcular 
motion  F. 

The  reader  will  obferve,  that  affociation  cannot 
excite  the  real  fenfation  D,  becaufe  the  imprefiion  of 
the  fenfible  objeX  is  neceffary  for  this  purpofe.  How- 
ever, in  certain  morbid  cafes,  the  idea  is  magnified  fo 
as  to  equal,  or  even  over-power,  fenfible  impreflions. 

PROP. 


and  Affociacion  in  general . 103 

PROP.  XXI. 

'The  voluntary  and  Jemivoluntary  Motions  are  deducible 
from  Affectation)  in  the  Manner  laid  down  in  the  laft 
Propofition, 

In  order  to  verify  this  propofition,  it  is  neceflary 
to  inquire,  what  connections  each  automatic  motion 
has  gained  by  affociation  with  other  motions,  with 
ideas,  or  with  foreign  fenfations,  according  to  the 
third,  fourth,  and  fixth  corollaries  of  the  laft  pro- 
pofition, fo  as  to  depend  upon  them,  i.  e.  fo  as  to  be 
excited  no  longer,  in  the  automatic  manner  defcribed 
in  the  nineteenth  propofition,  but  merely  by  the 
previous  introduction  of.  the  affociated  motion,  idea, 
or  fenfation.  If  it  follows  that  idea,  or  ftate  of  mind 
(i.  e.  fet  of  compound  vibratiuncles),  which  we  term 
the  will,  direftly,  and  without  our  perceiving  the 
intervention  of  any  other  idea,  or  of  any  fenfation  or 
motion,  it  may  be  called  voluntary,  in  the  higheft 
fenfe  of  this  word.  If  the  intervention  of  other 
ideas,  or  of  fenfations  and  motions  (all  which  we  are 
to  fuppofe  to  follow  the  will  direCtly),  be  neceflary, 
it  is  imperfectly  voluntary ; yet  ltill  it  will  be  called 
voluntary,  in  the  language  of  mankind,  if  it  follow 
certainly  and  readily  upon  the  intervention  of  a fingle 
fenfation,  idea,  or  motion,  excited  by  the  power  of 
the  will : but  if  more  than  ory;  of  thefe  be  required, 
or  if  the  motion  do  not  follow  with  certainty  and  fa- 
cility, it  is  to  be  efteemed  lefs  and  lefs  voluntary,  fe- 
mivoluntary,  or  fcarce  voluntary  at  all,  agreeably  to 
the  circumftances.  Now,  if  it  be  found,  upon  a 
careful  and  impartial  inquiry,  that  the  motions  which 
occur  every  day  in  common  life,  and  which  follow 
the  idea  called  the  will,  immediately  or  mediately, 
perfectly  or  imperfeCtly,  do  this,  in  proportion  to  the 
number  and  degree  of  ftrength  in  the  aftociations, 
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this  will  be  fufficient  authority  for  afcribing  all  which 
we  call  voluntary  in  artions  to  affociation,  agreeably 
to  the  purport  of  this  propofition.  And  this,  I think, 
may  be  verified  from  farts,  as  far  as  it  is  reafonable  to 
expert,  in  a fubjert  of  inquiry  fo  novel  and  intricate. 

In  the  fame  manner  as  any  artion  may  be  rendered 
voluntary,  the  ceffation  from  any,  or  a forcible  re- 
ftramt  upon  any,  may  be  alfo,  viz.  by  proper  af- 
fociacions  with  the  feeble  vibrations  in  which  in- 
activity confifis,  or  with  the  ftrong  artion  of  the  an- 
tagonifi  mufcles. 

After  the  artions,  which  are  moft  perfertly  volun- 
tary, have  been  rendered  fo  by  one  fet  of  aflocia- 
tions,  they  may,  by  another,  be  made  to  depend  upon 
the  moft  diminutive  fenfations,  ideas,  and  motions, 
fuch  as  the  mind  fcarce  regards,  or  is  confcious  of; 
and  which  therefore  it  can  fcarce  recollert  the  moment 
after  the  artion  is  over.  Hence  it  follows,  that  af- 
fociation not  only  converts  automatic  artions  into  vo- 
luntary, but  voluntary  ones  into  automatic.  For  thefe 
artions,  of  which  the  mind  is  fcarce  confcious,  and 
which  follow  mechanically,  as  it  were,  fome  precedent 
diminutive  fcnfation,  idea,  or  motion,  and  without 
any  effort  of  the  mind,  are  rather  to  be  afcribed  to 
the  body  than  the  mind,  i.  e.  are  to  be  referred  to 
the  head  of  automatic  motions.  I fhall  call  them  au- 
tomatic motions  of  the  fecondary  kind,  to  diftinguifh 
them  both  from  thofe  which  are*originally  automatic, 
and  from  the  voluntary  ones  j and  fhall  now  give  a 
few  inftances  of  this  trouble  tranfmutation  of  motions, 
viz.  of  automatic  into  voluntary,  and  of  voluntary 
into  automatic. 

The  fingers  of  young  children  bend  upon  almoft 
every  impreffion  which  is  made  upon  the  palm  of  the 
hand,  thus  performing  the  artion  of  grafping,  in  the 
original  automatic  manner.  After  a fufficient  repe- 
tition of  the  motory  vibrations  which  concur  in  this 
artion,  their  vibratiuncles  are  generated,  and  affo- 
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ciated  ftrongly  with  other  vibrations  or  vibratiuncles, 
the  molt  common  of  which,  I fuppofe,  are  thofe  ex- 
cited by  the  fight  of  a favourite  play-thing  which  the 
child  ufes  to  grafp,  and  hold  in  his  hand.  He  ought, 
therefore,  according  to  the  doctrine  of  afifociation,  to 
perform  and  repeat  the  adion  of  grafping,  upon 
having  fuch  a play-thing  prefented  to  his  fight,.  But 
it  is  a known  fad,  that  children  do  this.  By  pur- 
fuing  the  fame  method  of  reafoning,  we  may  fee 
how,  after  a fufficient  repetition  of  the  proper  aftb- 
ciations,  the  found  of  the  woids  grafpy  take  holdy 
&c.  the  fight  of  the  nurfe’s  hand  in  a ftate  of  con- 


tradion,  the  idea  of  a hand,  and  particularly  of  the 
child’s  own  hand,  in  that  ftate,  and  innumerable 
other  aflociated  circumftances,  i.  e.  fenfations.  ideas, 
and  motions,  will  put  the  child  upon  grafping,  til), 
at  laft,  that  idea,  or  ftate  of  mind  which  we  may  call 
the  will  to  grafp,  is  generated,  and  fufficiently  afib- 
ciated  with  the  adion  to  produce  it  inftantaneoully. 
It  is  therefore  perfedly  voluntary  in  this  cafe;  and, 
by  the  innumerable  repetitions  of  it  in  this  perfedly 
voluntary  ftate,  it  comes,  at  laft,  to  obtain  a fufficient 
connedion  with  fo  many  diminutive  fenfations,  ideas, 
and  motions,  as  to  follow  them  in  the  fame  manner 
as  originally  automatic  adions  do  the  correfponding 
fenfations,  and  confequently  to  be  automatic  fecon° 
darily.  And,  in  the  fame  manner,  may  all  the  ac- 
tions performed  with  the  hands  be  explained,  all  thofe 
that  aie  very  familiar  in  life  paffing  from  the  original 
automatic  ftate  through  the  feveral  degrees  of  volun- 
tarinefs  till  they  become  perfectly  voluntary,  and  then 
repaffing  through  the  fame  degrees  in  an  inveited  or- 
der, till  they  become  fecondarily  automatic  on  many 
occafions,  though  ftill  perfectly  voluntary  on  fome 
viz.  whenfoever  an  exprefs  ad  of  the  will  is  exerted. 

I will,  in  the  next  place,  give  a ffiort  account  of 

, erim3Hn?r  111  W,h'cl3  we  lcarn  t0  fPeak,  as  it  may  be 
deduced  from  the  foregoing  propofition.  The  new- 
born 
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born  child  is  not  able  to  produce  a found  at  all,  un- 
lefs  the  mufcles  of  the  trunk  and  larynx  be  ftimu- 
lated  thereto  by  the  impreflion  of  pain  on  fome  part 
of  the  body.  As  the  child  advances  in  age,  the  fre- 
quent returns  of  this  adion  facilitate  it ; fo  that  it 
recurs  from  lefs  and  lefs  pains,  from  pleafures,  from 
mere  fenfations,  and  laftly,  from  flight  affociated 
circumftances,  in  the  manner  already  explained. 
About  the  fame  time  that  this  procefs  is  thus  far 
advanced,  the  mufcles  of  fpeech  ad  occafionally,  in 
various  combinations,  according  to  the  aflociations  of 
the  motory  vibratiuncles  with  each  other.  Suppofe 
now  the  mufcles  of  fpeech  to  ad  in  thefe  combina- 
tions at  the  fame  time  that  found  is  produced  from 
fome  agreeable  impreflion,  a mere  fenfation,  or  a flight 
aflociated  caufe,  which  muft  be  fuppofed  to  be  often 
the  cafe,  fince  it  is  fo  obfervable,  that  young  children, 
when  in  a ftate  of  health  and  pleafure,  exert  a va- 
riety of  adions  at  the  fame  time.  It  is  evident,  that 
an  articulate  found,  or  one  approaching  thereto,  will 
fometimes  be  produced  by  this  conjoint  adion  of  the 
mufcles  of  the  trunk,  larynx,  tongue,  and  lips ; 
and  that  both  thefe  articulate  founds,  and  inarticulate 
ones,  will  often  recur,  from  the  recurrence  of  the 
fame  accidental  caufes.  After  they  have  recurred  a 
fufficient  number  of  times,  the  impreflion  which 
thefe  founds,  articulate  and  inarticulate,  make  upon 
the  ear,  will  become  an  aflociated  circumftance  (for 
the  child  always  hears  himfelf  fpeak,  at  the  lame  time 
that  he  exerts  the  adion)  fufficient  to  produce  a re- 
petition of  them.  And  thus  it  is,  that  children  re- 
peat the  fame  founds  over  and  over  again,  for  many 
fucceffions,  the  impreflion  of  the  laft  found  upon  the 
ear  exciting  a frefh  one,  and  fo  on,  till  the  organs 
be  tired.  It  follows  therefore,  that  it  any  of  the  at- 
tendants make  any  of  the  founds  familiar  to  the  child, 
he  will  be  excited  from  this  impreflion,  confidered  as 
an  aflociated  circumftance,  to  return  it.  But  the  atr 
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tendants  make  articulate  founds  chiefly;,  there  will 
therefore  be  a confiderable  balance  in  favour  of  fuch, 
and  that  of  a growing  nature : fo  that  the  child’s  ar- 
ticulate founds  will  be  more  and  more  frequent  every 
cjay  — his  inarticulate  ones  grow  into  difufe.  Suppofe 
now,  that  he  compounds  thefe  Ample  articulate  founds, 
making  complex  ones,  which  approach  to  familiar 
words  at  fome  times,  at  others  fuch  as  are  quite  fo- 
reign to  the  words  of  his  native  language,  and  that 
the  firft  get  an  ever-growing  balance  in  their  favour, 
from  the  caufe  juft  now  taken  notice  of;  alfo,  that 
they  are  aflbciated  with  vifible  objedts,  adtions,  &c. 
and  it  will  bfc  eafily  feen,  that  the  young  child  ought, 
from  the  nature  of  affociation,  to  learn  to  fpeak  much 
in  the  fame  manner  as  he  is  found  in  fadt  to  do. 
Speech  will  alfo  become  a perfedtly  voluntary  adtion, 
i.  e.  the  child  will  be  able  to  utter  any  word  or  fen- 
tence  propofed  to  him  by  others,  or  by  himfelf,  from 
a mere  exertion  of  the  will,  as  much  as  to  grafp ; 
only  here  the  introdudlory  circumftance,  viz.  the 
impreflion  of  the  found  on  the  ear,  the  idea  of  this 
found,  or  the  preceding  motion  in  pronouncing  the 
preceding  word,  is  evident;  and  therefore  makes  it 
probable,  that  the  fame  thing  takes  place  in  other 
cafes.  In  like  manner,  fpeech,  after  it  has  been  vo- 
luntary for  a due  time,  will  become  fecondarily  auto- 
matic, i.  e.  will  follow  aflbciated  circumftances,  with- 
out any  exprefs  exertion  of  the  will. 

From  the  account  here  given  of  the  adtions  of 
handling  and  fpeaking,  we  may  underftand  in  what 
manner  the  firft  rudiments  are  laid  of  that  faculty  of 
imitation,  which  is  fo  obfervable  in  young  children. 
They  iee  the  actions  of  their  own  hands,  and  hear 
themfelves  pronounce.  Hence  the  imprefiions  made 
by  themfelves  on  their  own  eyes  and  ears  become  af- 
foc  rated  circumftances,  and  confequentlv  muft,  in  due 
time,  excite  to  the  repetition  of  the  adtions.  Hence 
like  impreflions  made  on  their  eyes  and  ears  by 

others. 
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others,  will  have  the  fame  effect ; or,  in  other  words, 
they  will  learn  to  imitate  the  adtions  which  they  fee, 
and  the  founds  which  they  hear. 

In  the  fame  manner  may  be  explained  the  evident 
powers  which  the  will  has  over  the  adlions  of  fwal- 
lowing,  breathing,  coughing,  and  expelling  the  urine 
and  feces,  as  well  as  the  feeble  and  imperfedfc  ones 
over  fneezing,  hiccoughing,  and  vomiting.  As  to  the 
motion  of  the  heart,  and  peridaltic  motion  of  the 
bowels,  fince  they  are  conftanr,  they  mud  be  equally 
affociated  with  every  thing,  i.  e.  peculiarly  fo  with 
nothing,  a few  extraordinary  cafes  excepted.  They 
will  therefore  continue  to  move  folely  in  the  original 
automatic  manner,  during  the  whole  courfe  of  our 
lives.  However,  afl'ociation  may,  perhaps,  have 
fome  fhare  in  keeping  thefe  motions,  and  that  of  re- 
fpiration,  up  for  a time,  when  the  ufual  automatic 
caufes  are  deficient  in  any  meafure ; and  may  thus 
contribute  to  their  equability  and  conftancy.  It 
feems  certain,  at  lead,  that  where  unequable  and  irre- 
gular motions  of  the  heart  and  bowels  are  generated, 
and  made  to  recur  for  a fufficient  number  of  times, 
from  their  peculiar  caufes,  in  full  quantity,  a lefs 
degree  of  the  fame  caufes,  or  even  an  affociated  cir- 
cumstance, will  fuffice  to  introduce  them  afterwards. 
And  the  fame  thing  may  be  obferved  of  hydcric  and 
epileptic  fits.  Thefe  recur  from  lefs  and  lefs  caufes 
perpetually,  in  the  fame  manner,  and  for  the  fame 
reafons,  as  original  automatic  motions  are  converted 
into  voluntary  ones. 

I will  add  one  indance  more  of  the  tranfition  of 
voluntary  addons  into  automatic  ones  of  the  fecondary 
kind,  in  order  to  make  that  procefs  clearer,  by  hav- 
ing it  fingly  in  view.  Suppole  a per  ion  who  has  a 
perfectly  voluntary  command  over  his  fingers,  to  be- 
gin to  learn  to  play  upon  the  harpficord : the  fird 
dep  is  to  move  his  fingers  from  key  to  key,  with  a 
flow  motion,  looking  at  the  notes,  and  exerting  an 
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exprefs  ad  of  volition  in  every  motion.  By  de- 
grees the  motions  cling  to  one  another,  and  to  the 
impreflions  of  the  notes,  in  the  way  of  affociation 
fo  often  mentioned,  the  ads  of  volition  growing  lefs 
and  lefs  exprefs  all  the  time,  till  at  laft  they  become 
evanefcent  and  imperceptible.  For  an  expert  per- 
former will  play  from  notes,  or  ideas  laid  up  in  the 
memory,  or  from  the  connection  of  the  feveral  com- 
plex parts  of  the  decomplex  motions,  fome  or  all; 
and,  at  the  fame  time,  carry  on  a quite  different 
train  of  thoughts  in  his  mind,  or  even  hold  a con- 
vention with  another.  Whence  we  may  conclude, 
that  the  paffage  from  the  fenfory,  ideal,  or  motory 
vibrations  which  precede,  to  thofe  motory  ones  which 
follow,  is  as  ready  and  dired,  as  from  the  fenfory  vi- 
brations to  the  original  automatic  motions  correfpond- 
ing  to  them  ; and  confequently,  that  there  is  no  inter- 
vention of  the  idea,  or  ftate  of  mind,  called  will. 
At  leaft,  the  dodrine  of  affociation  favours  this,  and 
the  fad  (hews,  that  there  is  no  perceptible  interven- 
tion, none  of  which  we  are  confcious. 

And  thus,  from  the  prefent  proportion,  and  the 
nineteenth  taken  together,  we  are  enabled  to  account 
for  all  the  motions  of  the  human  body,  upon  prin- 
ciples which,  though  they  may  be  fiditious,  are,  at 
leaft,  clear  and  intelligible.  The  dodrine  of  vibrations 
explains  all  the  original  automatic  motions,  that  of 
affociation  the  voluntary  and  fecondarily  automatic 
ones.  And,  if  the  dodrine  of  affociation  be  founded 
in,  and  deducible  from,  that  of  vibrations,  in  the' 
manner  delivered  above,  then  all  the  fenfations, 
ideas,  and  morions,  of  all  animals,  will  be  conduded 
according  to  the  vibrations  of  the  fmall  medullary 
particles.  Let  the  reader  examine  this  hypothefis. 
by  the  fads,  and  judge  for  himfelf.  There  are  in- 
numerable things,  which,  when  properly  difcuffed, 
will  be  Efficient  tefts  of  it.  It  will  be  neceffary, 
in  examining  the  motions,  carefully  to  diftinguilh 
' the 
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the  automatic  ftate  from  the  voluntary  one,  and  to 
remember,  that  the  firft  is  not  to  be  found  pure,  ex- 
cept in  the  motions  of  ihe  new-born  infant,  or  fuch  as 
are  excited  by  fome  violent  irritation  or  pain. 

Cor.  i.  The  brain,  not  the  fpinal  marrow,  or 
nerves,  is  the  feat  of  the  foul,  as  far  as  it  prefides 
over  the  voluntary  motions.  For,  by  Cor.  i.  of  the 
laft  Propofition , the  efficacy  of  the  motory  vibra- 
tiuncles  depends  chiefly  on  that  part  of  them  which  is 
excited  within  the  brain. 

Cor.  2.  The  hypothefis  here  propofed  is  dia- 
metrically oppofite  to  that  of  Stahl , and  his  followers. 
They  fuppofe  all  animal  motions  to  be  voluntary  in 
their  original  ftate,  whereas  this  hypothefis  fuppofes 
them  all  to  be  automatic  at  firft,  i.  e.  involuntaiy, 
and  to  become  voluntary  afterwards  by  degrees. 
However,  the  Stahlians  agree  with  me  concerning 
the  near  relation  of  thefe  two  forts  of  motion  to  each 
other,  as  alfo  concerning  the  tranfition  (or  rather 
return,  according  to  my  hypothefis)  of  voluntary 
motions  into  involuntary  ones,  or  into  thofe  which  I 
call  fecondarily  automatic.  As  to  final  caufes,  which 
are  the  chief  fubjedl  of  inquiry  amongft  the  Stah- 
lians, they  are,  without  doubt,  every  where  conlult- 
ed,  in  the  ftrudture  and  fundtions  of  the  parts ; 
they  are  alfo  of  great  ufe  for  difcovering  the  efficient 
ones.  But  then  they  ought  not  to  be  put  in  the  place 
of  the  efficient  ones ; nor  fhould  the  fearch  after  the 
efficient  be  baniffied  from  the  ftudy  of  phyfic,  fince 
the  power  of  the  phyfician,  fuch  as  it  is,  extends  to 
thefe  alone.  Not  to  mention,  that  the  knowledge 
of  the  efficient  caufes  is  equally  ufeful  for  difcovering 
the  final,  as  may  appear  from  many  parts  of  theie 
obfervations. 

Cor.  3.  It  may  afford  the  reader  fome  entertain- 
ment, to  compare  my  hypothefis  with  what  Des 
Cartes  and  Leibnitz  have  advanced,  concerning  animal 
motion,  and  the  connedtion  between  the  foul  and 

body. 
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body.  My  general  plan  bears  a near  relation  to 
theirs.  And  it  feems  not  improbable  to  me,  that  Des 
Cartes  might  have  had  fuccefs  in  the  execution  of  his* 
as  propofed  in  the  beginning  of  his  Treatife  on  Man, 
had  he  been  furniffied  with  a proper  aflemblage  of 
fadts  from  anatomy,  phyfiology,  pathology,  and 
philofophy  in  general.  Both  Leibnitz' s Pre-eftablifhed 
Harmony,  and  Malebranche' s Syftem  of  occafional 
Caufes,  are  free  from  that  great  difficulty  of  fup- 
pofing,  according  to  the  fcholaftic  fyftem,  that  the 
foul,  an  immaterial  fubftance,  exerts  and  receives  a 
real  phyfical  influence  upon  and  from  the  body, 
a material  fubftance.  And  the  reader  may  obferve, 
that  the  hypothefis  here  propofed  ftands  clear  alfo  of 
this  difficulty.  If  he  admits  the  Ample  cafe  of  the 
connexion  between  the  foul  and  body,  in  refpedt  of 
fenfation,  as  it  is  laid  down  in  the  firft  propoflcion ; 
and  only  fuppofes,  that  there  is  a change  made  in  the 
medullary  fubftance,  proportional  and  correfpondent 
to  every  change  in  the  fenfations ; the  dodtrine  of 
vibrations,  as  here  delivered,  undertakes  to  account 
for  all  the  reft,  the  origin  of  our  ideas  and  motions, 
and  the  manner  in  which  both  the  fenfations  and 
thefe  are  performed. 

Cor.  4.  I will  here  add  Sir  IJaac  Newton's  words, 
concerning  fenfation  and  voluntary  motion,  as  they 
occur  at  the  end  of  his  Principia , both  becaufe  they 
firft  led  me  into  this  hypothefis,  and  becaufe  they 
flow  from  it  as  a corollary.  He  affirms  then,  “ both 
“ that  all  fenfation  is  performed,  and  alfo  the  limbs 
<c  of  animals  moved  in  a voluntary  manner,  by  the 
cc  power  and  adtions  of  a certain  very  fubtle  l'pirit, 
“ 1.  e.  by  the  vibrations  of  this  fpirit,  propagated 
“ trough  the  folid  capillaments  of  the  nerves  from 
“ the  external  organs  of  the  fenfes  to  the  brain,  and 
“ from  the  brain  into  the  mufcles.” 

Cor.  5.  Jc  follows  from  the  account  here  given 
of  the  voluntary  and  femivoluntary  motions,  that  we 
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muft  get  every  day  voluntary  and  femivoluntary 
powers,  in  refpeCt  of  our  ideas  and  affections.  Now 
this  coni'equence  of  the  doctrine  of  affociation  is  alfo 
agreeable  to  the  faft.  Thus  we  have  a voluntary 
power  of  attending  to  an  idea  for  a fhort  time,  of 
recalling  one,  of  recollecting  a name,  a faCt,  &c.  a 
femivoluntary  one  of  quickening  or  reftraining  affec- 
tions already  in  motion,  and  a mod  perfectly  volun- 
tary one  of  exciting  moral  motives,  by  reading,  reflec- 
tion, &c.  ' . 

PROP.  XXII. 

It  follows , from  the  Hypothecs  here  propofed , concerning 
the  voluntary  Motions , that  a Power  of  obtaining  Plea- 
fure , and  removing  Pain , will  be  generated  early  in 
Children , and  increaje  afterwards  every  Day. 

t 

For  the  motions  which  are  previous  and  fubfervient 
to  the  obtaining  of  pleafure,  and  the  removal  of  pain, 
will  be  much  more  frequent,  from  the  very  inftant  of 
birth,  than  thofe  which  occafion  pain.  The  number 
alfo  of  the  firlt  will  be  perpetually  increafing,  of  the 
lafb  decreafing.  Both  which  pofitions  may  be  evin- 
ced  by  the  following  arguments. 

F i r IT,  The  pleafures  are  much  more  numerous  than 
the  pains.  Hence  the  motions  which  are  fubfervient 
to  them  are  much  more  numerous  alfo. 

Secondly,  The  affociated  circumftances  of  the  plea- 
fures are  many  more  in  number  than  the  pleafures 
themfelves.  But  thefe  circumftances,  after  a fufficient 
affociation,  will  be  able  to  excite  the  motions  fubfer- 
vient to  the  pleaiures,  as  well  as  thefe  themfelves. 
And  this  will  greatly  augment  the  methods  of  obtain- 
ing pleafure. 

Thirdly,  It  favours  the  pofition  here  advanced, 
that  the  motions  fubfervient  to  pleafure  are  of  a mo- 
derate nature;  and  therefore,  that  they  can  be  excited 

with 
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with  the  more  eafe,  both  in  an  automatic  and  volun- 
tary manner. 

Fourthly,  The  pains,  and  confequently  the  mo- 
tions fubfervient  to  them,  are  few,  and  of  a violent 
nature.  Thefe  motions  are  alfo  various,  and  there- 
fore cannot  be  united  to  objedts  and  ideas  with  con- 
ftancy  and  deadinels and,  which  is  moll  to  be  re- 
garded, they  end,  at  lad,  from  the  very  make  of  the 
body,  in  that  fpecies  of  motion  which  contributes 
moll  to  remove  or  afluage  the  pain.  This  fpecies 
therefore,  fince  it  recurs  the  molt  frequently,  and  con- 
tinues longed,  mud  be  confirmed  by  afiociation,  to 
the  exclufion  of  the  red. 

Cor.  1.  Many  changes  in  the  actions  of  young 
children,  very  difficult  to  be  explained,  according  to 
the  ufual  methods  of  confidering  human  adtions,  appear 
to  admit  of  a folution  from  this  propofition.  Thefe 
changes  are  fuch  as  tend  to  the  eale,  convenience, 
pleafure,  of  the  young  child  ; and  they  are  fufficiently 
obfervable  in  the  tranfition  of  the  originally  automatic 
adtions  into  voluntary  ones,  as  matters  of  fadt,  what- 
ever be  determined  concerning  their  caufe.  I {ball 
therefore  refer  to  them  occafionally,  in  the  courfe  of 
thefe  papers,  as  allowed  matters  of  fadt. 

i~OR.  2.  It  leems  alio,  that  many  very  complex 
propenfities  and  purfuits  in  adults,  by  which  they 
feek  their  own  pleafure  and  happinefs,  both  explicitly 
and  implicitly,  may  be  accounted  for,  upon  the  fame, 
or  iuch-like  principles. 

Cor.  3.  i o fimilar  caufes  we  mud  alfo  refer  that 
propenfity  to  excite  and  cherifh  grateful  ideas  and 
alredhons,  and  trains  of  thefe,  which  is  fo  obfervable 
in  all  mankind.  However,  this  does  not  hold  in  fo 
net  a manner,  but  that  ungrateful  trains  will  prefenc 
hem fc Ives,  and  recur  on  many  occafions,  and  parti- 

ca  nfd  ft  ?nTdherV!,  a n10rbid’  and  romewhat 
painful,  date  of  the  medullary  fubdance. 
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Cor.  4.  Since  God  is  the  fource  of  all  good,  and 
confequently  muft  at  laft  appear  to  be  fo,  i.  e.  be  af- 
fociated  with  all  our  pleafures,  it  feems  to  follow,  even 
from  this  propofition,  that  the  idea  of  God,  and  of 
the  ways  by  which  his  goodnefs  and  happinefs  are 
made  manifeft,  muft,  at  laft,  take  place  of,  and  ab- 
forb  all  other  ideas,  and  he  himfelf  become,  accord- 
ing to  the  language  of  the  fcriptures,  all  in  all. 

Cor.  5.  This  propofition,  and  its  corollaries,  af- 
ford fome  very  general,  and  perhaps  new,  inftances 
of  the  coincidence  of  efficient  and  final  caufes. 

Cor.  6.  The  agreement  of  the  doftrines  of  vi- 
brations and  afiociation,  both  with  each  other,  and 
with  fo  great  a variety  of  the  phaenomena  of  the  body 
and  mind,  may  be  reckoned  a ftrong  argument  for 
their  truth. 


C lis  ] 


< 


CHAP.  II.. 

Containing  the  Application  of  the  Doctrines  of 
Vibrations  and  Association  to  each  of  the 
Sensations  and  Motions,  in  ■particular. 


SECT.  I. 

OF  THE  SENSE  OF  FEELING. 


PROP.  XXIII. 

I • i.  .'i  . t I 

To  dinjlinguijh  the  fever  al  Kinds  of  Feeling  from  each 
other , and  to  affign  the  general  Caufes  of  the  different 
Degrees  of  Exquifitenefs  in  this  Senfe. 

i 

Here  we  may  firft  diftinguifh  feeling  into  the  ge- 
neral and  particular. 

The  general  feeling  extends  to  all  the  parts  of  the 
body,  external  and  internal  : for  they  are  all  fufcep- 
tible  of  pain  from  wounds  and  inflammations,  of  be- 
ing put  into  a pleafurable  ftate,  of  numbnefs,  and 
total  want  of  fenfation,  and  of  perceiving  heat,  cold, 
and  prefiure.  Some  writers  confider  all  the  fenfations 
of  all  the  fenfes  as  fo  many  kinds  of  feeling;  but  I do 
not  here  ufe  this  word  in  fo  extenfive  an  acceptation. 

The  particular  feeling  is  that  more  exquifite  de- 
gree which  refides  in  the  infides  of  the  hands,  and 
elpecially  m the  ends  of  the  fingers ; and  by  which 
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we  diftinguiflh  the  tangible  qualities  of  bodies,  viz. 
heat,  cold,  moifture,  drynefs,  foftnefs,  hardnefs, 
fmoothnefs,  'roughnefs,  alfo  their  motion,  reft,  dif- 
tance,  and  figure,  with  more  accuracy  than  by  any 
other  part.  Thefe  fenfations  are,  for  the  moft  parr, 
adiaphorous  ones. 

The  greater  exquifitenefs  of  the  particular  feeling 
arifes  probably  from  the  following  caufes : 

Firft,  The  fentient  papilla  rife  high  from  the  fkin 
(becoming  extreme  parts  thereby),  and  receive  a 
large  proportional  quantity  of  nerves  in  the  ends  of 
the  fingers. 

Secondly,  The  ends  of  the  fingers  are  themfelves 
extreme  parts,  and  confequently  receive  ftronger  agi- 
tations in  their  infinitefimal  medullary  particles,  from 
the  ftronger  vibrations  of  the  contiguous  denfer  Ether. 
For  we  muft  iuppofe,  that  the  vibrations  of  the  rarer 
Ether  within  the  nerves  extend  themfelves  a little 
way  into  the  denfer  furrounding  Ether,  and  even  be- 
come ftronger  to  a certain  diftance ; after  which  they 
become  weaker  again,  and  are,  at  laft,  quite  fuppref- 
fed  by  the  increafe  of  denficy  in  the  Ether,  and  by 
their  own  diffufion. 

Thirdly,  It  is  cuftomary,  in  endeavouring  to  feel 
exquifitely,  to  rub  the  ends  of  the  fingers  againft  the 
tangible  objed.  Now  this  fridion  may,  by  exciting 
vibrations,  and  a confequent  contradion  in  certain 
mufcular  fibrils  belonging  to  the  papilla , diftend  and 
ered  thefe,  and  thereby  increafe  their  fenfibility. 

Fourthly,  There  is  much  here  to  be  afcribed  to 
pradice  and  habit,  i.  e.  to  afiociation ; and  it  is 
chiefly  on  this  account,  that  the  fenfations  of  the 
ends  of  the  fingers  give  us  fo  much  more  precife  in- 
formation concerning  the  tangible  qualities  of  bodies, 
than  thofe  of  the  ends  of  the  toes,  fince  the  ftrudure 
of  the  nervous  papilla  is  alike  in  both.  It  ought  to 
be  confidered  as  a part  of  this  reafon,  that,  accord- 
ing to  the  principles  laid  down  in  the  laft  chapter,  we 
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may  get  a voluntary  power  of  eredting  the  -papilla 
without  fridlion,  or  of  increafing  and  fixing  the  diften- 
tion  during  fridlion,  in  order  to  feel  with  greater  ex- 
quifitenefs  and  precifion. 

The  fenfe  of  feeling  may  alfo  be  diflinguifhed  into 
that  of  the  external  furface  of  the  body,  and  that  of 
the  cavtfies  of  the  nofe,  mouth,  fauces , alimentary 
duel,  pelvis  of  the  kidneys,  ureters,  bladder  of 
urine,  gall-bladder,  follicles  and  dudls  of  the  glands, 
&c.  The  fenfibility  in  the  laft  is  much  greater  than 
in  the  firft,  becaufe  the  imprefiions  can  more  eafily 
penetrate  through  the  foft  epithelium,  with  which  the 
internal  cavities  are  invefted,  than  through  the  hard 
cuticle,  becaufe  the  compadt  fibrous  membrane  of  the 
true  fkin  does  not  fuffer  the  vibrations  to  pafs  freely  up 
the  nerve  through  its  own  fubftance,  but  rather  diffuses 
them  along  its  furface,  and  becaufe  the  moifture  of 
the  epithelium  diflolves,  and  thereby  renders  adlive, 
all  thefaline  particles,  which  touch  the  internal  cavities. 
In  the  mouth  and  nofe  this  fenfibility  is  fo  great,  and 
attended  with  fuch  diftinguifhing  circumftances,  as  to 
have  the  names  of  tafte  and  fmell  affigned  refpec- 
tively  to  the  fenfations  impreflfed  upon  the  papilla  of 
thefe  two  organs.  And  as  the  fenfations  of  the  ali- 
mentary dudt  have  a near  relation  to,  and  connedtion 
with,  thofe  of  the  mouth,  I fhall  refer  them  to  the 
head  of  tafte.  But  the  fenfations  of  the  other  internal 
cavities  may  be  comprehended  more  properly  under 
feeling. 

It  ought  alfo  to  be  obferved  here,  that  the  lips, 
nipples,  and  external  parts  of  generation,  have  a more 
exquifite  fenfibility,  than  the  other  external  parts ; 
partly  fiorn  the  ftrudlure  of  their  papilla , and  partly 
from  the  thinnefs  of  the  cutis,  and  foftnefs  and  thinnefs 
of  the  cuticle.  The  extreme  fenfibility  of  the  cornea 
aaid  tunica  conjunctiva  of  the  eye  may  arife  from  the 
manner  in  which  the  nerves  are  here  expofed,  and  the 
tenuon  of  thefe  parts. 
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PROP.  XXIV. 

V o examine  how  far  the  Senfations  of  Heat  and  Cold  are 
agreeable  to  the  Botlrine  of  Vibrations. 

A body  is  termed  hot , when  its  heat  exceeds  that 
of  the  part,  with  which  we  touch  it  j cold,  when  its 
heat  is  lefs  than  this.  The  terms  hot  and  cold  are 
therefore  relative  ones,  and  the  qualities  denoted  by 
them  run  into  each  other  without  any  precife  diftin- 
guifhing  limits.  We  may  confequently  refer  cold  to 
heat , and,  if  we  admit  the  doCtrine  of  vibrations,  we 
are  to  fuppofe,  that  the  fmall  parts  of  all  bodies  are 
agitated  by  fubtle  vibrations ; and  that  when  thefe  vi- 
brations exceed  thofe  of  the  part  with  which  we  touch 
them,  they  are  called  warm  or  hot ; when  they  fall 
fhort,  cold. 

This  may  be  regarded  as  a grofs,  general  pofition, 
which  prefents  itfelf  upon  the  firft  confideration  of  this 
matter.  But  then,  as,  according  to  this  definition 
of  heat,  all  thofe  objects  of  tafte  and  fmell,  which 
excite  flrong  vibratory  motions  in  the  organs  ought  to 
excite  heat,  we  muff  inquire  farther  into  the  vibratory 
motions  of  bodies  termed  hot  in  common  language, 
and  into  the  difference  between  thefe  and  the  vibra- 
tions excited  in  the  nerves  of  tafte  and  fmell  by  fapid 
and  odorous  bodies. 

I conjecture  therefore,  that  the  vibrations  belong- 
ing to  heat  are  in  general  quicker  and  fhorter,  than  the 
peculiar  ones  excited  by  taftes,  fmells,  and  colours 
alfo  that  the  laft,  or  the  vibrations  of  the  rays  of  light, 
are  quicker  than  thofe  of  taftes  and  fmells.  We  may 
conceive  farther,  that  all  the  vibrations  of  the  fmall 
particles  of  the  medullary  fubftance,  and  interjacent 
aether,  from  whatever  caufe  they  arife,  grow  quicker 
as  they  grow  fhorter,  i.  e.  weaker  ■,  or,  according  to 
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the  conjecture  juft  made,  that  in  declining  they  tend 
to  thofe  which  imprefs  the  fenfation  of  heat.  For 
vibratory  motions  of  different  lengths  can  be  ifo- 
chronous  only  according  to  one  law,  viz.  that  of  the 
accelerating  force  being  in  the  Ample  proportion  of 
the  diftance  from  the  middle  point  of  the  vibration, 
as  when  a heavy  body  vibrates  in  a cycloid ; where- 
as, if  the  accelerating  force  be  in  any  lefs  ratio  than 
this,  fhort  vibrations  wil  be  quicker  than  long  ones. 
Laftly,  we  are  to  conceive,  that  when  two  vibrations 
of  different  kinds,  or  frequences,  are  impreffed  at  the 
fame  time,  they  muft  reduce  one  another  to  fome 
Angle  intermediate  one,  unlefs  the  quicker  be  fo  much 
more  numerous  than  the  flower,  as  to  be  comprehended 
within  them,  fo  that  both  may  be  performed  together 
without  oppofition  or  confuflon. 

Let  us  now  inquire  how  far  the  feveral  effects  of 
heat  and  cold  upon  our  bodies  are  agreeable  either 
to  the  notion  of  vibrations  in  general,  or  to  the  par- 
ticular conjectures  of  the  laft  paragraph. 

Firll,  then.  We  may  expeCt  that  heat  will  rarefy 
the  folids  and  fluids  of  the  body,  and  the  laft  more 
than  the  firft,  which  is  agreeable  to  experience.  For 
the  increafe  of  the  agitations  will  make  the  fmall  par- 
ticles recede  from  one  another,  and  that  more  in  fluid 
than  in  folid  parts,  becaufe  of  their  loofer  texture. 
There  may  be  other  reafons  alfo,  drawn  from  the 
particular  unknown  compofition  of  each  part,  folid  and 
fluid,  which  may  fubjeCl  them  to  greater  or  lefs  rare- 
faction. Thus  I conjecture,  that  the  red  blood  is  more 
apt  to  be  rarefied  than  the  other  fluids,  and  that  it  is 
by  this  means  made  a chief  inftrument  in  comprefting 
the  white  medullary  fubftance  of  the  brain,  and  fpinal 
marrow,  in  natural  and  morbid  fleep,  to  both  which 
heat  contributes,  as  has  been  obferved  already. 

Secondly,  If  heat  be  caufed  by  vibrations,  we  may 
expeCt,  that  thofe  propagated  from  the  hot  or  cold  body 
Ihould  diffufe  themfelves  freely  and  inftantaneoufly 
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over  the  whole  nervous  fyftem,  i.  e.  the  whole 
body ; however  along  the  furface  of  the  {kin,  in  an 
efpecial  manner.  This  follows  from  the  uniformity 
both  of  the  whole  medullary  fubftance,  and  of  the 
llcin.  The  firft  communicates  the  vibrations  which 
afcend  along  the  nerves  affedted  to  the  whole  body, 
the  laft  thofe  impreffed  upon  the  part  of  the  fkin,  which 
touches  the  hot  or  cold  body,  to  the  other  parts  of  it. 
Now  this  is  agreeable  to  experience : for  when  the 
whole  body  is  too  hot,  or  too  cold,  we  find  that  the 
mere  touch  of  a cold  or  hot  body  will  give  general 
relief  immediately;  and  in  fome  cafes  a thrilling  or 
{hivering  may  be  felt  to  run  along  the  fkin. 

Thirdly,  If  the  fkin  be  contradted  by  any  caufe 
different  from  the  diredt  imprefiion  of  cold,  as  by 
the  pain  propagated  from  a wound,,  the  colic,  the 
irritation  of  a (tone  in  the  bladder,  &c.  this  con- 
tradtion,  firft  excited,  by  an  increafe  of  vibrations  in  the 
mufcular  varioufly  interwoven  fibrils  of  the  fkin,  may 
be  expedted  afterwards  to  check  and  diminifh  the  vi- 
brations there,  and  thus  to  occafion  the  fenfation  of 
cold,  agreeably  to  experience.  The  chillinefs  arifing 
from  matter  abforbe^,  and  from  the  caufe  of  acute 
diftempers,  whatever,  that  be,  may  admit  of  a like 
explanation. 

The  tremors,  i.  e.  fudden,  fhort,  alternate  con- 
tradtions  of  the  antagonift  mufcles,  which  happen  in 
the  foregoing  cafes,  arife  probably  from  an  increafe 
of  vibrations,  not  fubjecl  to  ideas,  and  the  volun- 
tary power,  defeending  from  the  brain  into  the  whole 
fyftem  of  the  mufcles ; and  feem  to  differ  from  the 
ftronger  and  larger  convulfive  motions  of  hyfteric  and 
epileptic  diforders,  called  convulfions  emphatically, 
rather  in  degree  than  kind.  Thefe  tremors  generally 
precede  the  fenle  of  chillinefs,  when  the  contradtion 
of  the  fibrils  of  the  fkin  does  not  arife  from  the  diredt 
imprefiion  of  cold. 

We 
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We  may  from  hence  pals  to  the  fenfation  of  chil- 
linefs,  and  the  tremors,  which  are  fometimes  occa- 
fioned  by  the  paffions,  fear,  anger,  furprize,  joy,  &c. 
Both  the  rednefs  and  the  palenefs  of  the  lips,  face, 
and  neck,  which  are  obfervable  in  thefe  cafes,  are 
marks  of  a contraction  in  mufcular  fibrils ; in  a lefs 
degree  in  the  firft  cafe,  fo  as  to  check  the  return  of 
the  venal  blood  j in  a greater  in  the  lad,  fo  as  to 
prevent  the  influx  of  the  arterial. 

Fourthly,  It  is  eafy  to  conceive,  that  heat  may  oc- 
cafion  pain,  agreeably  to  the  hypothefis  concerning 
pain,  above  propofed.  For  the  ftrong  vibrations  ex- 
cited by  great  heat  mull  put  the  fmali  parts  beyond 
the  fpheres  of  each  other’s  attraction,  and  fo  produce 
the  folution  of  continuity.  But  neither  does  it  feem 
inconceivable,  that  cold  may  have  a like  effeCt,  agree- 
ably to  the  doCtrine  of  vibrations,  though  the  procefs 
be  different.  For  great  cold,  by  checking  the  vibra- 
tions in  the  external  part,  to  which  if  is  applied,  will 
alter  the  fituation  and  diftance  of  the  fmali  medullary 
particles  there,  and  fo  mull  excite  vigorous  vibrations 
in  the  afcending  nerves,  and  the  correfponding  region 
of  the  brain,  which  is  juft  the  effect  occafioned  by 
heat,  applied  to  the  fame  external  part.  Hence,  if 
we  are  touched  by  a very  hot,  or  a very  cold  body, 
inadvertently,  and  without  feeing  it,  it  ought  to  be 
difficult  to  diftinguifti  which  it  is,  agreeably  to  the 
faCt.  The  conflict  between  the  diminifhed  vibrations, 
in  the  external  part  to  which  cold  is  applied,  and 
the  previous  ones  fiibfifting  in  the  correfponding  part 
of  the  brain,,  may  exalt  thefe  previous  ones,  as  much 
as  heat  does,  fo  as  to  render  the  firft  Ample  impref- 
fion  of  cold  fimilar  to  that  of  heat. 

Fifthly,  The  continued  impreffion  of  heat  makes 
us  more  fenfible  of  cold.  For  when  heat  has  ra- 
refied the  parts,  and  adapted  them  to  a peculiar 
ftrength  and  frequency  of  vibrations,  differing  from 
the  ufual  ftandard,  the  cold,  whofe  difference  from 
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the  ufual  ftandard  lies  on  the  other  fide,  muft  raife 
a greater  conflid,  and  produce  a greater  change,  than 
if  the  parts  had  remained  at  the  ufual  ftandard. 
The  continued  impreffion  of  cold  muft  for  the  fame 
reafons  make  us  more  fenfible  of  heat.  This  expli- 
cation will  perhaps  fuit  with  other  theories  of  fenfa- 
tion,  as  well  as  with  that  drawn  from  vibrations. 
However,  the  mere  confiftency  of  any  phenomena 
with  the  dodrine  of  vibrations  is  worthy  of  fome  at- 
tention in  this  inquiry. 

Sixthly,  When  the  calf  of  the  leg  is  affeded  with 
the  cramp,  fetting  the  foot  upon  a cold  marble  will 
afford  immediate  relief.  For  the  cold  may  check 
the  violent  vibrations  in  the  fibres  of  the  gajirocnemii 
and  foleusy  diredly  and  immediately ; or  it  may  do 
it  by  exciting  vigorous  vibrations  of  a different 
kind,  which  extend  to  their  antagonift  mufcles,  as 
well  as  to  the  fore-mentioned  ones.  But  I judge  the 
firft  account  to  be  more  probable. 

Seventhly,  If  a limb,  that  has  been  much  chil- 
led with  cold,  be  brought  to  a fire  fuddenly,  it  will 
firft  be  much  pained,  and  then  mortify.  For  the 
vibrations  excited  by  the  fire,  though  moderate  in 
refped  of  the  ufual  ftandard,  are  yet  exceflive  in  re- 
fped  of  thofe  which  the  cold  has  introduced,  alfo 
in  refped  of  that  fphere  of  attradion,  which  it  has 
now  fixed  upon  the  parts : there  will  arife  there- 
fore a violent  conflid,  folution  of  continuity,  and 
confequent  pain ; and  the  parts  will  be  agitated  fo 
much  more  than  their  prefent  fpheres  ■ of  attradion 
will  permit,  that  they  cannot  return  to  it  any  more, 
but  muft  be  entirely  difunited,  and  run  into  dif- 
ferent combinations,  i.  e.  the  limb  muft  mortify. 
But,  if  the  limb  be  put  into  cold  water,  rubbed, 
and  gradually  exalted  to  the  ufual  ftandard  of  hear,  it 
may  be  perferved.  Where  it  is  to  be  obferved,  that 
the  heat  of  water,  while  fluid,  is  above  the  freez- 
ing point,  and,  confequently,  greater  than  that  of  a 
frozen  limb.  It 
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It  may  fomewhat  confirm  this  reafoning,  to  give  a 
fimilar  explication  of  fome  of  the  phenomena  of 
olafs  bubbles,  made  by  dropping  melted  glafs  into 
water.  We  may  fuppofe  then,  that  thefe  fall  at  once 
into  powder,  when  broken  at  their  points,  becaufe 
the  cold  water  has  fo  far  reduced  the  fphere  of  at- 
traction, that  all  the  parts  of  the  bubbles  are  agitated 
beyond  this,  by  breaking  their  points.  But  if  a bubble 
be  heated,  and  its  parts  brought  to  a larger  fphere  of 
attraction  by  the  agitations  from  heat,  it  will  no 
longer  fall  to  powder  when  broken  at  its  point.  It 
may  alfo  have  its  parts  ground  away  at  pleafure,  with- 
out falling  to  powder,  becaufe  grinding  agitates  all 
the  contiguous  parts  with  ftrong  vibrations,  like  heat, 
and  enlarges  the  fphere  of  their  attractions. 

Eighthly,  When  the  parts  contiguous  to  a morti- 
fied fiough  have  a fufficient  heat  in  them,  excited  by 
the  vis  vit<e , or  warm  applications,  the  vibrations 
attending  this  life  and  heat  of  the  parts  ought  to  help 
to  fhake  off  and  feparate  the  mortified  fiough,  i.  e.  to 
flop  the  mortification ; which  is  agreeable  to  the  fail. 
Hence  mortifications  from  external  cold,  in  bodies 
otherwife  healthy,  will  come  to  feparate  fooneft,  and 
mod  perfectly,  as  it  is  frequently  feen  in  cold  climates. 
Hence  alfo  mortifications  happening  in  the  acute 
diftempers  of  young  perfons,  if  they  flop  at  all, 
flop  fooner  than  thofe  in  the  extreme  parts  of  old 
perfons. 

Ninthly,  It  is  faid,  that  cold  water,  fprinkled  upon 
the  dillended  limbs  of  malefaCtors  upon  the  rack, 
renews  and  augments  their  pains.  Now,  we  may 
here  fuppole,  that  the  parts  had,  in  fome  meafure, 
begun  to  accommodate  themfelves  to  their  diftended 
ftate,  by  getting  new  and  enlarged  fpheres  of  aCtion  : 
when  therefore  the  cold  water  endeavours  to  contrail 
the  parts  again,  and  to  narrow  the  fpheres  of  aCtion, 
the  limbs  dill  continuing  diftended  by  the  rack,  it  is 
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evident,  that  a ftrong  conflidt,  with  violent  vibra- 
tions,  and  the  folution  of  continuity,  muft  enfue. 
Was  the  limb  releafed  firft,  and  then  cold  water 
applied,  it  might  contribute,  as  in  fprains,  to  reftore 
the  parts  to  their  former  ftate,  without  exciting  any 
fuch  violent  conflict.  The  good  effedts  of  vinegar, 
verjuice,  fpirit  of  wine,  and  other  contradting  liquids, 
in  fprains,  are  to  be  explained  upon  the  fame  prin- 
ciples. 

Tenthly,  Hot  or  cold  water  feels  hotter  or  colder, 
refpedtively,  when  the  hand  is  moved  in  it,  than 
when  it  is  kept  at  reft.  For  the  hand,  when  at  reft, 
has  time,  a little  to  check  or  exalt  the  vibrations  in 
the  contiguous  hot  or  cold  water. 

Eldventhly,  When  a perfon  goes  into  cold  water 
leifurely,  he  is  apt  to  fob,  and  to  refpire  in  a convul- 
five  manner,  for  a fhort  time.  For  the  imprefiion 
of  the  cold  upon  the  lower  limbs  excites  fuch  vigo- 
rous vibrations  in  the  abdominal,  and  other  mufcles 
of  expiration,  as  being  nearer  to  the  feat  of  the  im- 
preftion  than  the  mufcles  of  infpiration,  that  a con- 
vulfive  continued  expiration  is  firft  produced,  then  a 
fob,  or  deep  infpiration;  and  laftly,  ftrong  convulfive 
expirations  and  infpirations  for  fome  fuccefiions. 

The  good  effedts  of  cold  bathing  arife  perhaps,  in 
part,  from  its  narrowing  the  fphere  of  attradtion  in 
the  fmall  parts  of  the  mufcular  fibres,  and  at  the 
fame  time  making  this  attradtion  ftronger.  Hence 
it  may  be  prejudicial  in  fome  paralytical  affedtions,  as 
it  is  found  to  be.  For,  if  the  fmall  veffels  of  the 
nerves  be  obftrudted,  it  may,  by  contradting  the 
folids,  increale  the  obftrudtion,  and,  confequently,  the 
impediment  to  the  free  vibrations  neceffary  to  fenfe 
and  motion. 

Twelfthly,  Bathing  in  warm  water,  impregnated 
with  active  mineral  particles,  may,  by  exciting  and 
increafing  vibrations  in  the  white  medullary  fubftance, 
as  well  as  by  other  means,  remove  obftrudtions  in  its 
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fmall  vefiels,  and  thus  be  ferviceable  in  many  para- 
lytical  diforders,  as  it  is  found  to  be  in  fact.  The 
fame  reafoning  is  applicable  to  the  ftiffnefs,  infenfibi- 
lity,  and  impotency,  of  motion,  which  the  rheumatifm 
often  leaves  in  the  limbs. 

Cold  bathing  may  in  like  manner  be  ferviceable  in 
paralytic  and  rheumatic  diforders,  by  exciting  and  in- 
creafing  vibrations ; provided  the  ill  effect  from  the 
immediate  contraction  does  not  preclude  this  good  one. 

Thirteenthly,  Since  frictions,  and  other  impref- 
fions  upon  the  fkin,  increafe  the  vibrations  there,  it 
may  be  expected,  that  they  fhould  increafe  the  heat. 
And  this  is  the  fact.  If  a perfon  rubs  his  hands  to- 
gether in  cold  weather,  the  fenfation  of  heat  will  be 
felt  to  arife  in  a moment,  and  to  go  off  again  in  a mo- 
ment after  he  ceafes  to. rub ; for  the  vibrations  exci- 
ted by  rubbing  may  be  expected  to  languifh  imme- 
diately, if  not  kept  up  by  continuing  the  friction. 

Fourteenthly,  Strong  taftes  may,  according  to  the 
doctrine  of  vibrations,  be  expected  to  leave  a heat 
upon  the  tongue,  mouth,  and  fauces , as  they  are 
found  to  do.  And,  in  general,  all  vivid  impreflions 
upon  every  part  of  our  bodies  ought  to  increafe  the 
heat  generally  or  particularly  j which  perhaps  is  the 
cafe,  though  we  are  feldom  able  to  determine  this 
by  obfervation. 

Fifteentnly,  All  ftrong  emotions  of  mind  ought 
aifo  to  increafe  the  heat  of  the  body.  This  is  a mat- 
ter of  common  obfervation,  if  we  except  the  chillinefs 
of  the  fkin,  and  coldnefs  of  the  extremities,  which 
have  been  explained  above,  agreeably  to  the  doctrine 
of  vibrations. 

r he  three  laffc  articles  favour  the  above  delivered 
conjectures  concerning  the  peculiar  nature  of  the  vibra- 
tions belonging  to  heat.  The  phenomena  enumerated 
in  all  the  fifteen  may  admit  of  other  explanations,  at 

. ln  P?***  buc.  of  none,  as  far  as  I can  judge,  that 
are  inconfiftent  with  the  doctrine  of  vibrations. 

PROP. 
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PROP.  XXV. 

T°  examine  how  far  the  Phenomena  of  Wounds  > Burns , 

Bruifes,  Lacerations , Inflammations , and  Ulcers , are 

agreeable  to  the  UoEirine  of  Vibrations. 

The  manifeft  folution  of  continuity,  which  is  the 
very  eflence  of  a wound,  may  occafion  pain,  agree- 
ably to  the  doctrine  of  vibrations,  in  the  manner  that 
has  been  explained  already.  This  is  the  immediate 
pain  that  attends  a wound.  The  fubfequent  one  is  to 
be  referred  either  to  the  head  of  inflammation,  or  to 
that  of  ulcer. 

The  immediate  pain  from  burns  has  likewife  been 
explained  agreeably  to  the  doftrine  of  vibrations,  alfo 
the  feparation  of  the  dead  or  mortified  efchar,  under 
the  laft:  propofition.  The  fubfequent  pain  is  to  be 
referred  to  the  heads  of  inflammation  and  ulcer,  as 
before.  / 

A bruife  is  fuppofed,  and  with  the  appearance  of 
reafon,  to  be  an  infinite  number  of  infinitely  fmall 
wounds.  It  ought  therefore  to  be  attended  with  a 
pain  refemblihg  that  of  a large  wound,  and  yet  not 
exa&ly  the  fame,  which  is  the  fa£t.  As  large  wounds 
are  fometimes  healed  by  the  firfl:  intention,  without 
any  fubfequent  ulcer,  fo  may  bruifes.  If  otherwife, 
the  fubfequent  pain  muft  again  be  referred  to  the  heads 
of  inflammation  and  ulcer. 

Lacerations  are  great  wounds  attended  with  bruifes, 
i.  e.  with  an  infinite  number  of  infinitely  fmall  ones. 
Thefe  are  never  cured  without  coming  to  digeftion, 
i.  e.  an  ulcer,  and  the  requifite  previous  inflamma- 
tion. 

The  heat  and  diftention  of  the  fmall  vefifels  in  in- 
flammations are  fufficient  to  account  for  the  pain  at- 
tending them,  upon  principles  already  laid  down. 
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In  ulcers  the  nerves  are  expofed  defencelefs,  and 
therefore  are  fufceptible  of  the  moft  violent  vibra- 
tions, and  confequent  pain  from  flight  imprefflonsj  to 
which  it  is  to  be  added,  that  the  moifture  of  ul- 
cers, by  difiolving  the  faline  parts  of  bodies  applied, 
greatly  augments  their  adlions  upon  the  naked  nerves. 

Fomentations  and  cataplafms  feem  to  afford  relief 
in  the  foregoing  cafes,  partly  by  diffufing  an  equal 
warmth  all  around,  partly  by  their  aqueous  or  oily 
moifture.  For  the  diffuflon  of  warmth  prevents  that 
conflidt,  which  would  arife  between  neighbouring 
parts  of  different  heats ; and  the  moifture,  which 
infinuates  itfelf  among  the  fmall  particles,  fets  them 
at  greater  diftances,  and  confequently  leflens  their 
mutual  adlions.  The  violent  vibrations  will  there- 
fore be  moderated  on  both  accounts.  The  fridlion 
attending  embrocations  does  in  like  manner  diffufe 
vibrations  all  around,  and  the  liniment  or  liquid, 
with  which  the  embrocation  is  made,  may  contri- 
bute according  to  its  particular  qualities.  Hence 
embrocations  are  alfo  of  ufe  in  refolving  obftrudlions. 

In  all  thefe  cafes  the  violent  vibrations,  which  afcend 
along  the  nerves  of  the  injured  part,  muft  be  com- 
municated in  a particular  manner  to  the  neighbouring 
branches,  and  occafion  a flight  inflammation,  i.  e.  a 
foreneis,  there.  T his  fbrenefs  is  not  perceived  while 
the  original  inflammation  fubfifts,  being  obfcured  by 
*c‘ * vibrations  in  the  neighbouring  nerves  may 

alfo  be  increafed  by  the  ceffation  of  violent  ones  in 
the  place  of  original  inflammation.  Hence  the  fore- 
nefs  of  the  neighbouring  parts  after  colics,  head-achs, 

e;  1 pain  in  the  external  parts  of  the  head, 
which  follows  a debauch,  i.  e.  an  inflammation  of  the 
brain,  and  its  membranes,  may  be  of  the  fame  kind. 

I hefe  hints  may  ferve  to  fhew,  that  the  dodlrine 
ot  vibrations  is  as  agreeable  to  the  phenomena  of 
ounds,  burns,  &c.  as  any  other  yet  propofed,  or 
even  more  fo.  But  much  farther  inquiry  is  requifite. 
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PROP.  XXVI. 

To  examine  how  far  the  Phenomena  of  Itching  and  Tilil- 

lation  are  agreeable  to  the  Do  Urine  of  Vibrations. 

Itching  often  attends  the  beginning  and  ending 
of  inflammations,  and  particularly  the  eruption  of  in- 
flammatory puftules.  We  may  conclude  therefore, 
according  to  the  foregoing  account  of  inflammations, 
that  itching  is  caufed  by  a moderate  increafe  of  vi- 
brations, in  a part  of  fmall  extent. 

It  is  agreeable  to  this,  that  the  lodgment  of  the 
perfpirable  matter,  or  other  cutaneous  fecretion, 
when  hardened,  occafions  itching  > for  it  is  eafy  to 
conceive,  that,  in  thefe  cafes,  an  obftruftion  and  flight 
inflammation  in  the  fmall  veflels  of  the  fkin  may  arife. 

Prefiure,  which  allays  itching,  may  be  fuppofed  to 
do  this  by  checking  the  vibrations. 

Scratching  may  convert  it  into  a plealure,  by  com- 
municating the  increafcd  vibrations  to  the  neighbour- 
ing parts,  in  fuch  a degree  as  falls  within  the  limits 
of  pleafure.  And  as  this  freer  communication  caufed 
by  fcratching  may  increafe  the  vibrations  in  the  neigh- 
bouring parts,  fo  it  may  leflen  tnofe  which  fubfifted 
before  in  the  point  that  itched,  thus  reducing  all  to 
an  equality,  or  nearly  fo.  At  the  fame  time  it  ap- 
pears, that  rude  or  long- continued  fcratching  mull, 
by  the  increafe  of  vibrations,  which  it  occafions,  alfo 
by  laceration,  increafe  the  heat,  inflammation,  and 
itching,  and  even  end  in  pain. 

Fridlion  of  the  fkin,  without  previous  itching,  ex- 
cites a pleafurable  fenfation ; and  alfo  ends  in  inflam- 
mation and  pain,  when  carried  too  far,  for  the  like 
reafons. 

Since  extreme  parts  are  more  apt  to  receive  an  in- 
creafe of  vibrations  than  others,  as  has  been  obferved; 
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it  appears,  that  the  itching  of  the  nofe  and  anus  may 
be  expe&ed  to  attend  worms  in  the  ftomach  or  in- 
teftines,  and  the  itching  of  the  glans  penis  and  anus  a 
flight  inflammation  at  the  neck  of  the  bladder  from 
a ftone.  Thefe  inftances  fhew,  that  vibrations  run 
freely  along  the  furfaces  of  uniform  membranes ; 
and  this  is  farther  confirmed  in  the  laft  cafe,  by  the 
check  which  a prefiure  made  in  perinao,  or  any  where 
upon  the  urethra , will  give  to  the  itching  in  the 
glans. 

Titillation  is  nearly  related  to  itching.  It  is  ex- 
cited by  flight  impreflions  upon  the  more  fenfible 
parts,  frequently  renewed ; and  this  may  Anew,  that  it 
ariles  from  an  increafe  of  vibrations.  The  impref- 
fions  muft  be  fo  flight  as  not  to  excite  a contradtion  in 


the  neighbouring  mufcular  fibrils,  and  alfo  frequently 
renewed,  that  the  increafe  of  vibrations  may  diffufe  it- 
felf  farther  and  farther  perpetually;  and  thus  the  whole 
nervous  fyftem  may,  in  fome  cafes,  be  at  laft  put  into 
a pleafurable  ftate,  approaching  to  the  limits  of  pain, 
and  palling  within  them  at  times. 

Hence  it  appears,  that  as  foon  as  children  have 
learnt  to  cry,  or  yield  a found,  from  nafcent  pains, 
and  from  pleafures  juft  palling  int<^  pains,  titillation 
may  excite  Ihort,  alternate,  nafcent  cries  in  them,  i.  e. 
laughter,  but  not  before.  If  the  impreflions  be  made 
upon  the  cheft,  the  eftedt  will  be  quicker  and  ftronger, 
becaufe  thefe  impreflions  have  a diredt  influence  upon 
the  mufcles  concerned  in  laughter. 

If  a feather  be  palled  flightly  to  and  fro  between 
the  lips,  it  will  excite  a titillation  there,  which  will 
difFufe  itfelf  into  the  neighbouring  parts  of  the  upper 
lip  and  chin,  and  pafs  into  an  itching  in  them.  The 
original  titillation  between  the  lips  may  be  allayed  by 
prefling  them  together,  and  the  confequent  itching  by 
prefiure  and  fridlion,  as  in  other  cafes.  All  thele 
things  fuit  with  the  hynothefis  of  vibrations,  and  of 
their  free  diffufion. 
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In  like  manner,  the  free  diffufion  of  vibrations, 
and  their  influence  in  contracting  the  neighbouring 
mufcles,  may  be  inferred  from  the  vomitings,  which 
are  excited  by  tickling  th t fauces  with  a feather. 

PROP.  XXVII. 

To  examine  how  far  the  Senfations  attending  Prejfure , and 
mufcular  Contraction,  are  agreeable  to  the  DoCtrine  of 
Vibrations . 

As  fridtion  and  titillation  agree  with  heat  in  in- 
creafing  vibrations,  fo  preHure  agrees  with  cold  in 
checking  them.  Thus  preflure  abates  the  unea- 
finefs  from  itching,  as  mentioned  above;  and  bind- 
ing, or  otherwile  gently  comprefling,  parts  in  pain, 
or  inflamed,  i.  e.  parts  in  which  the  vibrations  are 
excefiive,  will,  for  the  mod  part,  afford  relief ; 
whereas  friction  would  increafe  the  pain  to  a great 
degree.  But  the  pain  ufually  becomes  more  violent 
the  inftant  the  compreflion  is  removed.  For  the 
mere  tlafticity  of  the  parts  alters  their  figure,  i.  e. 
produces  internal  motions,  with  an  increafe  of 
vibrations.  Preflure  may  alfo  increafe  vibrations  in 
the  internal  parts,  contiguous  to  thofe  where  it  checks 
them ; or  even  in  the  external  ones,  if  it  be  fo  great 
as  to  occafion  any  confiderable  diftention  there. 
And  thus  there  may  be  a variety  of  vibrations  occa- 
fioned  by  the  feveral  kinds  and  degrees  of  preflure, 
fufficient  to  correfpond  to  all  the  variety  of  feniations 
excited  thereby. 

Mufcular  contraction  n'.pft  commonly  attends  and 
is  attended  by  preflure,  as  in  the  common  motions 
of  handling  and  walking,  whereby  we  overcome 
the  vis  inertia  of  our  own  bodies,  and  of  thofe  which 
we  have  occafion  to  move  or  flop.  Hence  all  the 
fenfations,  which  we  receive  from  the  vis  inertia  of 
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matter,  muft  be  derived  from  thefe  two  fources  of 
mufcular  contraction  and  prefiure. 

Now  it  has  been  obferved  already,  that  mufcular 
contraction  checks  the  vibrations  in  the  contracted 
fibres,  and  increafes  them  in  the  neighbouring  parts. 
And  it  is  eafy  to  conceive,  that  the  fenfation  corre- 
fponding  to  this  alteration  of  vibrations  may  fome- 
times  fall  within  the  limits  of  pleafure,  fometimes  go 
beyond  them.  In  young  animals,  alfo  after  fleep 
and  reft,  in  all,  it  is  ufually  pleafant ; after  much 
labour,  or  fprains,  and  in  inflammations,  painful  ; 
and  this,  whether  the  difotdered  mufcle  itfelf,  or 
its  antagonift,  be  contracted.  For  there  muft  be  an 
increafe  of  vibrations  in  the  difordered  mufcle  both 
before  it  can  be  itfelf  contracted,  and  alfo  in  con- 
fequence  of  the  contraction  of  its  antagonift  ; as  has 
been  fhewn  before. 

PROP.  XXVIII. 

To  examine  how  far  the  Phenomena  of  NumbneJJes , and 
p analytical  Infenfibilities , are  agreeable  to  the  Doblrine 
of  Vibrations. 

Numbness,  being  a diminution  of  fenfibility, 
ought,  according  to  the  doCtrine  of  vibrations,  to 
proceed  from  fuch  caufes,  as  either  indifpofe  the  parts 
for  the  reception  of  vivid  vibrations,  or  hinder  their 
free  afcent  to  the  brain.  Agreeably  to  this,  a com- 
preffion  made  upon  the  nerve,  which  leads  to  any 
part,  will  occafion  a numbnefs  in  that  part,  the 
nerve  below  the  compreflion  being  unfitted  thereby 
to  receive  vibrations  freely,  and  the  nerve  above  in- 
capable of  tranfmitting  freely  fuch  as  are  excited. 
A compreflion  of  a blood  veflel  may  have  a like  ef- 
fect, becaufe  it  muft  leflen  that  heat,  and  inteftine 
motion,  which  a free  circulation  would  communicate 
Jo  the  part.  The  compreflion  ufually  made  upon  the 
k,n’  when  we  prefs  a nerve  or  blood  veflel,  will 
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alfo  contribute.  And  external  cold  will  haften  the  ef- 
fedt,  when  joined  to  the  juft  named  caufes  ; or  pro- 
duce it  alone,  if  intenfe,  or  long  continued.  In  like 
manner,  numbnefs,  from  a compreflion  made  upon 
the  nerves  or  blood  vdfels,  is  much  favoured  by  fleep, 
becaufe  the  parts  are  then  indifpofed  both  to  receive 
and  to  tranfmit  vibrations. 

The  benumbed  limb  feels  larger,  becaufe  any  grofs 
body,  which  encompafles  and  prefles  upon  a limb 
by  its  weight  or  ftridlure,  deadens  the  vibrations  in 
it ; and  therefore  converfely,  when  the  vibrations  are 
fo  deadened  from  a different  caufe,  the  idea  of  a grofs 
encompafling  body,  or,  which  is  almoft  the  fame 
thing,  of  the  enlargement  of  the  limb,  will  be  fug- 
gefted  to  the  mind.  But  this  circumftance  muft  be 
referred  to  the  head  of  alfociation. 

When  the  benumbed  part  begins  to  recover  its 
feeling,  violent  prickings  are  often  perceived.  Now 
thefe  feem  to  take  place  in  the  points  where  the  na- 
tural vibrations  firft  return,  fuppofe  at  the  ends  of 
the  nervous  fapilla,  and  to  arife  from  the  conflict 
between  the  natural  vibrations  in  thefe  points,  and 
the  languid  ones*  in  the  neighbouring  parts.  How- 
ever, they  come  to  an  equality  at  laft,  by  their  mu- 
tual influences,  as  well  as  by  the  return  of  the  natu- 
ral vibrations  to  all  the  parts;  which  may  ferve  to 
fhew  how  itching  ceafes  at  laft  of  itfelf.  Fricftion 
helps  to  difperfe  and  remove  thefe  prickings,  and  to 
reftore  the  loft  fenfibility,  which  is  very  luiwble  to 
the  notion  of  vibrations,  and  to  the  effedl  which  it 
has  in  itchings. 

If  the  hand  be  held  down,  and  fliaken,  its  mufcles 
beino-  firft  relaxed  by  a voluntary  power,  a numbnefs 
will  ^be  occafioned,'  in  which  the  fingers  feel  large, 
for  the  reafon  given  above.  1 his  numbnefs  feems 
to  arife  from  the  irregular  agitations,  or  vibrations, 
excited  in  the  fmall  parts;  which,  being  different 
from  the  natural  ones,  or  thofe  in  which  fenfibility 
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confifts,  muft  check  them ; juft  as  the  agitations 
of  water  from  the  wind  hinder  the  free  propagation 
of  regular  undulations  from  a ftone  caft  into  it ; or 
as  any  commotion  of  the  air  checks  the  free  and 
diftind  communication  of  a found.  It  feems  alfo, 
that  thofe  irregular  and  diflonant  vibrations,  which 
lhaking  the  hand  caufes  in  the  fmall  medullary  par- 
ticles of  its  nerves,  may  pafs  on  ,from  part  to  part, 
though  not  fo  freely  as  regular  ones. 

From  hence  we  may  proceed  to  confider  the  numb- 
nefs  occafioned  by  the  ftroke  of  the  torpedo.  For 
the  ofciliations  of  this  fifh’s  back  may  neither  be 
ifochronous  in  themfelves,  nor  fuitable  to  thofe  which 
exifted  previoufty  in  the  hand ; and  yet  they  may  be 
fo  ftrong,  as  not  only  to  check  and  overpower  thofe 
in  the  part  which  touches  the  fifh,  but  alfo  to 
propagate  themfelves  along  'the  fkin,  and  up  the 
nerves,  to  the  brachial  ganglion,  and  even  to  the 
fpinal  marrow  and  brain;  whence  the  perfon  would 
firft  feel  the  ftupefadion  afcend  along  the  arm  to  the 
fhoulder,  and  then  fall  into  a giddinefs,  and  general 
confufion,  as  is  affirmed  to  happen  fometimes.  Some 
effeds  of  concuffions  of  the  brain,  and  perhaps  of 
the  fpinal  marrow,  alfo  of  being  toffed  in  a fliip,  of 
riding  backwards  in  a coach,  and  of  other  violent 
and  unufual  agitations  of  the  body,  feem  to  bear  a 
relation  to  the  prefent  fubjed.  But  it  would  be  too 
minute  to  purfue  thefe  things. 

W hen  a palfy  arifes  from  an  internal  caufe,  we  may 
fuppofe,  that  the  medullary  part  of  the  brain,  or  of 
the  fpinal  marrow,  or  the'  nerve  itfelf,  in  all  which 
the  veffets  are  extremely  fine,  and  therefore  liable  to 
obftrudions,  elpecially  in  old  age,  become  opaque, 
and  unqualified  to  receive  and  tranfmic  vibrations, 
freely,  according  to  Sir  Ifaac  Newton's  opinion. 
Hence  a diminution  or  entire  lofs  of  fenfe  or  motion, 
or  both,  may  follow,  according  to  the  degree  and 
extent  of  the  obftrudion  and  opacity.  The  voluntary 
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power  of  motion  is  foon  loft,  as  being  an  acquired 
faculty,  and  depending  upon  aflociated  circumftances, 
and  memory.  But  if  there  be  any  degree  of  inflam- 
mation in  the  fine  veffels  of  the  motory  nerves,  or 
of  the  correfponding  parts  of  the  brain,  this  may  oc- 
cafion  convulfive  motions  j and  for  the  fame  reafon, 
an  inflammation  in  the  fenfory  nerves,  or  their  origins 
in  the  brain,  may  occafion  pain.  Now  it  is  reafonable 
to  expeCt  fuch  inflammations  in  many  cafes  as  a confe- 
quence  of  the  obftruCtions,  and  both  convulfive  motions 
and  pains  are  often  found  to  attend  paralytic  affections. 


PROP.  XXIX. 

' To  examine  how  far  the  Phenomena  attending  on  venom- 
ous Bites  and  Stings  are  agreeable  to  the  DoBrine  of 
Vibrations. 

That  the  aCtive  liquors,  infufed  by  venomous 
animals  after  they  bite  or  fting,  operate,  in  parr, 
by  the  violent  vibrations  which  they  excite  in  the 
living  parts  immediately  affeCted,  and  which  are 
thence  propagated  along  the  nerves  up  to  the  brain, 
and  alfo  along  the  furface  of  the  body,  by  means  of 
the  continuity  and  uniformity  of  the  fkin,  may  appear 
from  the  following  reafons. 

Firft,  As  the  folids  and  fluids,  feem  in  general, 
equally  concerned  in  all  the  natural  functions,  and 
morbid  deviations  from  them,  it  is  moft  reafonable 
to  refer  part  of  the  effeCts  of  venomous  bites  and 
ftings  to  each.  But  it  is  difficult  to  conceive  how  thefe 
poifons  fhould  have  any  immediate  effeCt  upon  the 
folid  nervous  capillaments,  but  by  agitating  their  parts. 

Secondly,  The  aCtive  particles  of  thefe  poifons, 
which  are  able,  in  fo  fmall  a quantity,  to  produce 
fuch  violent  diforders,  and  fometimes  in  a very  fliort 
ipace  of  time,  may  well  be  conceived  able  alfo  to 
agitate  the  nervous  parts  with  ftrong  vibrations. 

Thirdly, 
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Thirdly,  If  we  ftippofe  their  fird  and  mod  imme- 
diate effeCt  to  be  upon  the  fluids,  yet  this  may,  or 
mud,  be  agitations,  that  will  afterwards  be  communi- 
cated to  the  folids. 

Fourthly,  The  vibrations  of  the  medullary  par- 
ticles, mentioned  in  this  theory,  feem  peculiarly 
fuited  to  anfwer  the  feveral  quick  and  furprizing  effeCls 
of  thefe  poifons.  The  pain,  fwelling,  rednefs,  and 
lividnefs,  all  around  the  part  affeCted,  may  eafily  be 
derived  from  the  vibrations  propagated  all  around. 
Oils  and  fats,  rubbed  upon  the  part,  may,  by  damp- 
ing thefe,  prevent  the  ill  effeCls.  Vibrations  propaga- 
ted either  along  the  fkin,  through  the  mouth  and  nofe, 
or  up  to  the  brain,  and  thence  along  the  eighth  pair 
of  nerves,  or,  which  is  mod  probable,  both  ways,  to 
that  very  fenfible  part  the  domach,  may  produce 
ficknefs  and  vomitings.  And  if  the  gall-duCt  be 
contracted  from  the  fame  caufe  during  the  vomitings, 
a fudden  jaundice  will  follow  from  the  violence  with 
which  the  gall  is  forced  back  into  the  blood  by  the 
aCtion  of  vomiting.  Joy,  forrow,  fear,  melan- 
choly, may  eafily  follow  according  to  the  refpeCtive 
natures  of  the  poifons,  becaufe  -thefe,  according  to 
this  theory,  all  arife  from  and  are  attended  by  corre- 
fponding  vibrations  in  the  white  medullary  fubdance 
of  the  brain.  And  a like  account  may  be  given  of 
the  averfion  to  black,  and  the  delight  in  glaring 
objeCts,  and  drong  colours.  The  correfponding 
nerves  of  different  animals  have  probably  a general 
refemblance  to  each  other,  jud  as  the  correiponding 
vifcera  and  fluids  have.  And  thus  the  poifon  of  rabid 
animals  may  have  a peculiar  power  of  affeCting  the 
nerves  of  the  fauces , and  mufcles  of  deglutition,  fo 
as  to  produce  the  hydrophobia.  Cold  bathing  alfo,. 
and  mufic,  whofe  immediate  effeCts  feem  confined  to 
the  folids,  to  the  exciting  vibrations  in  them,  may 
cure  refpeCtively  in  the  bite  of  a mad  dog,  and  of  the 
tarantula.  1 

K 4 However 
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However,  what  is  here  alleged  is  not  at  all  to  be  fo 
underflood,  as  if  the  immediate  effedh  of  poifons  upon 
the  fluids  were  not  alfo  very  confiderable.  In  fome 
cafes  they  may  be  greater,  in  others,  lefs  than  thofe 
exerted  upon  the  folids.  It  feems  probable,  that  the 
poifon  is  communicated  from  the  fluids  immediately 
affedted  to  thofe  at  a diftance,  chiefly  by  means  of  the 
ferous  veflfcls.  For  thefe,  having  numerous  immedi- 
ate communications  with  each  other,  will  tranfmit  it 
freely,  and  yet  fo  as  that  all  the  neighbouring  parts 
may  be  affedted  fomewhat  in  proportion  to  their  near- 
nefs  to  the  feat  of  the  injury,  as  they  are  found  in  fadt 
to  be ; whereas,  were  the  diffufion  of  the  poifon  to  be 
made  by  the  circulation  of  the  fluids  alone,  all  the  parts 
would  have  an  equal  chance.  But  the  propagation  of 
the  poifon  along  the  folid  capillaments  of  the  nerves  is 
alfo  a principal  reafon  why  the  neighbouring  parts  are 
more  affedted  than  the  diftant  ones.  The  effedts  of 
inoculation  bear  a great  refemblance  to  thofe  of  ve- 
nomous bites  and  flings ; and  the  fame  may  be  faid  of 
venereal  and  other  infedtions. 

PROP.  XXX. 

To  examine  how  far  the  tangible  Qualities  of  Bodies 

admit  of  an  Explanation  agreeable  to  the  Doftrine  of 

Vibrations. 

Hitherto  we  have  confidered  only  the  more  vigo- 
rous fenfations  of  feeling,  fuch  as  may  be  called  the 
pleafures  and  pains  of  this  fenfe.  We  come  now 
to  the  feeble  and  adiaphorous  fenfations.  Thefe  are 
moifture,  drynels,  foftnefs,  with  fluidity,  hardnefs, 
fmoothnefs,  roughnefs,  motion,  reft,  diftance,  and 
figure.  Now  it  feems  very  eafy  to  conceive,  that 
thefe,  with  their  feveral  varieties,  may  imprefs  cor- 
refponding  varieties  of  vibrations  upon  the  nerves 
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of  feeling;  alfo,  that  thefe  Jaft  varieties  will  be  chiefly 
compofitions  of  the  vibrations  arifing  from  preflure, 
and  mufcular  contraftion,  i.  e.  from  the  vis  inertia  of 
1 matter. 

Thus,  fince  moift  bodies  adhere  to  the  fingers,  and 
fo  leave  a fmoothnefs  with  their  own  degree  of  cold 
or  heat  upon  them,  moifture  may  be  judged  of  by 
the  touch  from  this  peculiar  alteration  of  vibrations ; 
and  drynefs  from  the  abfence  of  it.  Liquid  bodies 
make  no  alteration  of  figure  in  our  fingers,  and 
yield  eafily  to  their  motions : foft  ones  do  the  fame 
in  a lefs  degree ; hard  ones  the  contrary.  Smooth 
bodies  make  an  equable  preflure,  and  give  no  refin- 
ance to  a motion  along  their  furfaces ; rough  ones 
the  contrary.  The  motions  of  our  own  bodies  are 
attended  by  the  vibrations  peculiar  to  preflure,  and 
mufcular  contradlion ; of  other  bodies,  which  touch 
our  own,  by  thofe  from  preflure.  We  judge  of 
reft  by  the  abfence  of  thefe.  Diftance  is  judged  of  by 
the  quantity  of  motion,  and  figure  by  the  relative 
quantity  of  diftance.  And  thus  it  appears,  that  all 
degrees  and  kinds  of  thefe  tangible  qualities  may 
imprefs  correfponding  vibrations  upon  thofe  regions 
of  white  medullary  fubftance  of  the  brain,,  and  lpinal 
marrow,  which  correfpond  to  the  fkin  and  mufcles. 

The  fame  qualities  are  made  alfo  by  means  of 
light  to  imprefs  vibrations  upon  our  eyes,  which  cor- 
refpond in  great  meafure  to  thofe  made  on  the  fenfe 
of  feeling,  fo  as  to  vary  with  their  varieties.  And 
as  the  fenfe  of  fight  is  much  more  extenfive  and 
expedite  than  feeling,  we  judge  of  tangible  quali- 
ties chiefly  by  fight ; which  therefore  may  be  con- 
fidered,  agreeably  to  Bifliop  Berkley's  remark,  as 
a philofophical  language  for  the  ideas  of  feeling;  be- 
ing, for  the  moft  part,  an  adequate  reprefentative  of 
them,  and  a language  common  to  all  mankind,  and 
in  which  they  all  agree  very  nearly,  after  a moderate 
degree  of  experience. 


However, 
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However,  if  the  informations  from  touch  and  fight 
difagiee  at  any  time,  we  are  always  to  depend  upon 
touch,  as  that  which,  according  to  the  ufual  ways  of 
fpeaking  on  thefe  fubje&s,  is  the  true  reprefentation 
of  the  eflential  properties,  i.  e.  as  the  earneft  and  pre- 
fage  what  other  tangible  impreffions  the  body  under 
confideration  will  make  upon  our  feeling  in  other  cir- 
cumftances; alfo  what  changes  it  will  produce  in  other 
bodies  i of  which  again  we  are  to  determine  by  our 
feeling,  if  the  vifual  language  (hould  not  happen  to 
correfpond  to  it  exaitly.  And  it  is  from  this  difference 
that  we  call  the  touch  the  reality,  light  the  reprefen- 
tative : alfo  that  a perfon  born  blind  may  foretel  with 
certainty,  from  his  prefent  tangible  impreffions,  what 
others  would  follow  upon  varying  the  circumftances; 
whereas  if  we  could  fuppofe  a perfon  to  be  born  with- 
out feeling,  and  to  arrive  at  man’s  eftate,  he  could  not 
from  his  prefent  vifible  impreffions  judge  what  others 
would  follow  upon  varying  the  circumftances.  Thus 
the  piflure  of  a knife,  drawn  fo  well  as  to  deceive  his 
eye,  would  not  when  applied  to  another  body,  pro- 
duce the  fame  change  of  vifible  impreffions,  as  a real 
knife  does,  when  it  feparates  the  parts  of  the  body 
through  which  it  paffes.  But  the  touch  is  not  liable  to 
thefe  deceptions.  As  it  is  therefore  the  fundamental 
fource  of  information  in  refpeft  of  the  eflential  pro- 
perties of  matter,  it  may  be  confidered  as  our  firft  and 
principal  key  to  the  knowledge  of  the  external  world. 

PROP.  XXXI. 

T 5 explain  in  what  Manner  we  are  enabled  to  judge  of 
the  Seat  of  Impreffions  made  on  the  external  Surface  of 
our  Bodies. 

When  we  apply  the  parts  of  our  bodies  to  each 
other,  particularly  our  hands  to  the  feveral  parts  of 
the  furface  of  our  bodies,  we  excite  vibrations  in 

both 
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both  parts,  viz.  both  in  the  hands,  and  in  that  part 
of  the  furface  which  we  touch.  Suppofe  the  hand 
to  pafs  over  the  furface  gradually,  and  the  firft  im- 
preffion  will  remain  the  lame,  while  the  laft  alters 
perpetually,  becaufe  the  vibrations  belonging  to  the 
laft  are  excited  in  different  nerves,  and  by  confe- 
quence  enter  the  brain,  or  fpinal  marrow,  at  different 
parts.  And  this  difference  in  the  laft  impreffion, 
or  its  vibrations,  correfponding  always  to  the  part 
on  which  the  impreffion  is  made,  will  at  laft  enable 
us  to  determine  immediately  what  part  of  our  bodies 
we  touch ; i.  e.  what  is  the  diftance  of  the  part 
touched  from  the  mouth,  nofe,  fhoulder,  elbow,  or 
other  remarkable  part,  confidered  as  a fixed  point. 

For  by  paffing  frequently  from  the  mouth,  nofe,  &c. 
to  the  part  under  confideration,  children  learn  this  very 
early,  even  without  attending  to  it  at  all  explicitly. 
Sight  alfo  helps  us  to  judge  of  this  diftance  in  the 
parts,  which  are  frequently  expofed  to  view,  and  this 
in  proportion  to  that  frequency. 

Let  us  fuppofe  then,  that  we  are  able  to  determine 
at  once  what  external  part  of  our  bodies  we  touch,  i.  e. 
to  determine  how  it  is  fituated  in  refpedt  of  the  other 
parts,  and  to  fhew  the  correfponding  part  in  the  body 
of  another  perfon  ; it  will  follow,  that  if  a like  impref- 
fion be  made  not  by  our  own  hand,  but  by  that  of 
another,  or  by  any  foreign  body,  we  fhall  know  at 
once  the  part  on  which  it  is  made.  We  fhall  alfo,  fup- 
pofing  us  arrived  at  a fufficient  degree  of  voluntary 
power  over  the  mufcles,  be  able  at  once  to  put  our 
hand  upon  the  part  on  which  the  impreffion  is  made. 

By  degrees  we  fhall  learn  to  diftinguifh  the  part, 
not  only  when  an  impreffion  like  the  gentle  ones  of  our 
hands  is  made  upon  it,  but  alfo  when  a vivid,  rude, 
or  painful  one  is.  For,  firft,  ail  impreffions  made 
upon  the  fame  part  agree  in  this,  whatever  be  their 
differences  as  to  kind  and  degree,  that  they  enter  by 
the  fame  nerves,  and  at  the  fame  part  of  the  brain,  and 

fpinal 
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fpinal  marrow.  Secondly,  we  imprefs  a great  variety 
of  fenfations  ourfelves  by  our  hands,  according  as 
they  are  hot  or  cold,  by  fri&ion,  fcratching,  &c.  and 
moft  impreffions  from  foreign  bodies  will  bear  fome 
refemblance  to  fome  of  thefe.  Thirdly,  we  often 
lee  upon  what  part  impreffions  from  foreign  bodies 
are  made.  Fourthly,  when  they  leave  permanent  ef- 
fects, as  in  wounds,  burns,  &c.  we  always  examine 
by  feeling,  where  the  impreffion  was  made. 

Now  from  all  thefe  things  laid  together  it  follows, 
that  in  itchings  from  an  internal  caufe,  and  in  im- 
preffions where  neither  our  hand  nor  eye  give  us  any 
information,  we  fhall,  however,  be  able  to  determine  at 
once  with  tolerable  accuracy  what  external  part  is  af- 
fedled,  and  to  put  our  hand  upon  it,  fo  as  to  confirm 
our  prefent  judgment,  and  render  our  future  judg- 
ment, and  voluntary  power,  more  certain  and  ready. 
We  fhall  alfo  do  this  moft  readily  in  thofe  parts  which 
we  fee  and  feel  moft  frequently,  the  hands  for  in- 
ftance ; lefs  fo,  cateris  paribus , in  thofe  we  feldom 
fee  or  feel ; and  leaft  fo,  where  we  never  fee  the  part, 
and  feldom  touch  it.  At  leaft  this  feems  to  refult 
from  the  theory.  But  it  is  to  be  obferved,  that  the 
fa£t  ought  to  be  tried  chiefly  in  children.  For  in 
adults  the  feveral  degrees  approach  more  to  perfec- 
tion, i.  e.  to  an  equality  among  themfelves. 

PROP.  XXXII. 

T 0 explain  in  what  Manner , and  to  what  Degree , we 

are  enabled  to  judge  of  the  Seat  of  internal  Pains. 

Here  we  may  obferve,  firft,  that  as  we  never  fee 
or  feel  the-  internal  parts,  fuch  as  the  lungs,  heart, 
ftomach,  inteftines,  liver,  kidneys,  bladder,  &c.  we 
can  have  no  dire£t  information  in  the  manner  ex- 
plained under  the  foregoing  propofition. 


Secondly, 
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Secondly,  Since  all  pains  diffufe  an  increafe  of 
vibrations  into  the  neighbouring  parts,  the  increafed 
vibrations  in  the  external  parts,  arifing  from  internal 
pains,  will  be  a grofs  general  diredlion,  fo  as  to  de- 
termine the  feat  of  the  pain  within  grofs  limits,  in 
refpedt  of  luperior  and  inferior,  anterior  and  pofterior, 
right  and  left. 

Thirdly,  Preffing  the  external  parts,  fo  as  to  aug- 
ment or  alleviate  the  internal  pain,  muft  contribute  alfo. 

Fourthly,  Since  all  the  internal  parts  in  the  thorax 
and  abdomen  receive  branches  from  the  intercoftal 
nerve,  which  communicates  with  each  vertebral  pair, 
it  follows  that  the  internal  pains  will  fend  vibrations 
up  to  the  fpinal  marrow,  which  will  enter  in  at  the  fame 
parts  of  it,  as  the  vibrations  from  external  pains  in 
the  neighbourhood.  At  the  fame  time  it  appears  from 
the  many  ganglions,  plexufes,  and  communications  of 
nerves  in  the  thorax  and  abdomen , alfo  from  the 
origin  and  diftribution  of  the  nerves  of  the  cauda 
equina , that  this  can  be  no  more  than  a grofs  general 
direction ; and  that  the  great  number  of  fympathetic 
influences  from  thefe  caufes,  alfo  from  the  running  of 
vibrations  along  membranes,  and  from  their  fixing,  par- 
ticularly in  nervous  parts,  or  extreme  ones,  will  give 
occafion  to  many  deceptions  here,  and  in  certain  cafes 
make  the  pain  be  felt,  i.  e.  appear  to  be,  in  parts  at 
a confiderable  diftance  from  the  feat  of  the  diforder. 

Fifthly,  Suppofe  the  patient  to  fhew  by  the  exter- 
nal parts  whereabouts  his  pain  is  felt  internally,  then 
the  phyfician  may,  from  his  knowledge  of  the  fituation 
of  the  internal  parts  in  refpedt  of  the  external,  guefs 
pretty  nearly,  what  internal  part  is  afFedted. 

Sixthly,  The  fymptoms  attending  the  pain,  its 
caufe  and  confequences,  compared  with  the  natural 
fundtions  of  the  parts,  with  the  hiftory  of  difeafcs, 
and  morbid  difledtions,  will  enable  the  phyfician  to 
detei mine  with  great  precifion  in  fome  cafes,  and 
help  a little  in  moll. 


Seventhly, 
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Seventhly,  When  the  patient  has  had  long  experi- 
ence of  the  fame  kind  of  internal  pains,  or  of  differ- 
ent ones,  he  defcribes  more  exactly,  and  alfo  gets 
certain  fixed  points,  to  which  he  refers  his  pains. 

Eighthly,  Anatomifts  and  phyficians  may  fometimes 
judge  with  great  exadtnefs  in  their  own  cafes,  having 
both  a knowledge  of  the  parts,  and  their  fundlions, 
and  alfo  their  own  feelings,  to  guide  them. 

This  fubjedt  deferves  a particular  and  accurate 
examination,  it  being  of  great  confequence  to  be  able 
to  difcover  the  feat  and  caufa  -proximo,  of  the  dif- 
temper,  from  the  complaints  of  the  patient,  and  from 
the  previous  concomitant,  and  confequent  circum- 
ftances.  I hope  thefe  two  proportions  may  call;  fome 
light  upon  it. 

Here  we  may  add  an  obfervation  deducible  from 
the  dodtrine  of  affociation,  viz.  as  we  learn  by  de- 
grees, from  impreffions  made  on  the  furfaces  of  our 
bodies,  to  attend  particularly  to  the  fenfations  im- 
preffed  on,  or  exifting  in  each  part,  at  pleafure,  i.  e. 
to  magnify  the  vibrations  which  take  place  in  it ; 
fo,  after  diforders  in  the  internal  parts,  the  affociated 
circumftances  feem  often  to  renew  the  painful  vibra- 
tions there,  and  to  occafion  either  the  return  of  the  like 
diforder,  or  fome  other ; at  leaft  to  have  a confider- 
able  fhare  in  thefe  effedts,  when  produced  by  their 
caufes  in  an  inferior  degree.  Thus  diforders  in  the 
bowels,  caufed  at  firft  by  acrid  impreffions,  lay  the 
foundation  for  a return  of  like  diforders  on  lefs  oc- 
cafions.  Thus  women  that  have  often  mifcarried, 
feem  to  irritate  the  mufcular  fibres  of  the  uterus  by 
the  recolledtion  of  the  affociated  circumftances,  and  fo 
to  difpofe  themfelves  to  mifcarry  more  than  accord- 
ing to  the  mere  bodily  tendency  ; fear  and  concern 
having  alfo  a great  influence  here.  All  this  will  be 
farther  illuftrated  by  what  follows  under  the  next 
propofition. 


PROP. 
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PROP.  XXXIII. 

T o explain  in  what  Manner , and  to  what  Degree , the 
Pleafures  and  Pains  of  Feeling  contribute , according 
to  the  DoCtrine  of  Affociation , to  the  Formation  of  our 
intellectual  Pleafures  and  Pains. 


It  follows  from  the  foregoing  account  of  the  power 
of  leaving  traces,  and  of  aflociation,  that  all  the 
pains  from  intenfe  heat  and  cold,  wounds,  inflam- 
mations, &c.  will  leave  a difpofition  in  the  nervous 
fyflem  to  run  into  miniature  vibrations  of  the  fame 
kind,  and  that  thefe  miniature  vibrations  will  be  exci- 
ted chiefly  by  the  aflociated  circumftances.  That  is 
to  fay.  The  appearance  of  the  fire,  or  of  a knife,  efpe- 
cially  in  circumftances  like  to  thofe  in  which  the  child 
was  burnt  or  cut,  will  raife  up  in  the  child’s  nervous 
fyftem  painful  vibrations  of  the  fame  kind  with,  but 
lefs  in  degree  than,  thofe  which  the  aftual  burn  or 
wound  occafloned. 

By  degrees  thefe  miniature  pains  will  be  transferred 
upon  the  words,  and  other  fymbols,  which  denote  thefe 
and  fuch-like  objefts  and  circumftances : however,  as 
the  diffuflon  is  greater,  the  pain  transferred  from  a Angle 
caufe  muft  become  lefs.  But  then,  Ance  a great  variety 
of  particular  miniatures  are  transferred  °upon  each 
word,  A nee  alfo  the  words  exprefling  the  feveral  pains 
of  feeling  affedl:  each  other  by  various  afiociations, 
and  each  of  them  transfers  a miniature  of  its  own  minia- 
ture upon  more  general  words,  &c.  it  comes  to  pafs 
at  laft,  that  the  various  verbal  and  other  fymbols  of 
the  pains  of  feeling,  alfo  of  other  pains  bodily  and 
mental,  excite  a compound  vibration  formed  from  a 
variety  of  miniatures,  which  exceeds  ordinary  a£lual 
pains  in  ftrength.  Thefe  compound  vibrations  will 
alio  have  a general  refemblance,  and  particular  differ- 
ences in  refpetfl:  of  each  other. 


\ 


I 
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It  follows  therefore  a priori , as  one  may  fay,  and  by 
a fynthetic  kind  of  demonftration,  that,  admitting  the 
powers  of  leaving  traces,  and  of  aflfociation,  compound 
or  mental  pains  will  arife  from  fitnple  bodily  ones  by' 
means  of  words,  fymbols,  and  afiociated  circumftances. 
And  they  feem  to  me  to  anfwer  in  kind  and  degree  to 
the  fadts  in  general.  If,  farther,  we  admit  the  dodlrine 
of  vibrations,  then  thefe  compound  mental  pains  will 
arife  from,  or  be  attended  by,  violent  vibrations'  in 
the  nervous  fyftem,  and  particularly  in  the  brain. 

Agreeably  to  this  account,  we  may  obferve,  that  the 
mere  words  denoting  bodily  pains,  though  not  formed 
into  propofitions  or  threatenings,  affedt  children.  How- 
ever, fince  there  happen  daily  affociations  of  the  mere 
words  with  freedom  and  fecurity,  and  of  propofitions 
and  threatenings  with  differing?,  children  learn  by  de- 
grees to  confine  their  fear,  forrow,  &c.  to  thofe  things 
which  are  efteemed  the  genuine  figns,  reafons,  caufes, 
&c.  of  fufferings.  This  is  the  cafe  in  general  j but 
there  are  great  particular  differences  both  in  children 
and  adults ; which  yet,  if  accurately  purfued,  would 
probably  not  only  be  confident  with,  but  even  con- 
firm and  illuftrate,  the  dodhine  of  affociation. 

And  we  may  conclude  upon  the  whole,  fince  the 
pains  of  feeling  are  far  more  numerous  and  violent 
than  thofe  of  all  the  other  fenfes  put  together,  that 
the  greateft  part  of  our  intelledlual  pains  are  deducible 
from  them. 

In  like  manner  the  pleafures  of  an  agreeable  warmth, 
and  refrefhing  coolneis,  when  we  are  cold  or  hot  re- 
fpedtively,  of  gentle  fridlion  and  titillation,  leave 
traces  of  themfelves,  which  by  aflociation  are  made 
to  depend  upon  words,  and  other  fymbols.  But  thefe 
pleafures,  being  faint  and  rare  in  comparifon  of 
others,  particularly  of  thofe  of  tafte,  have  but  a Imall 
fhare  in  forming  the  intelledtual  pleafures.  1 itillation 
may  perhaps  be  excepted.  For  laughter,  which  ariles 
fiom  it,  is  a principal  pleafure  in  young  children, 
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and  a principal  fource  of  the  other  pleafures,  parti- 
cularly of  thofe  of  fociality,  and  benevolence.  Far- 
ther, fince  the  miniatures  left  by  the  pains  of  feeling 
muft  in  fome  cafes  be  faint  originally,  in  others  decline 
from  the  diffufion,  the  faintnefs  of  the  afiociation, 

| &c.  thefe  miniature  pains  will  often  fall  within  the 
limits  of  pleafure,  and  confequentiy  become  fources 
of  intellectual  pleafure;  as  in  recollecting  certain 
; pains,  in  feeing  battles,  ftorms,  wild  beafts,  or  their 
1 pictures,  or  reading  defcriptions  of  them. 

PROP.  XXXIV. 

To  give  an  Account  of  the  Ideas  generated  by  tangible 

Impreffions. 

Here  it  may  be  obferved,  firft,  that  the  very 
words,  burn , wound , &c.  feem  even  in  adults,  though, 
not  formed  into  propofitions,  or  heightened  by  a 
conjunction  of  circumltances,  to  excite,  for  the  mod 
part,  a perception  of  the  difagreeable  kind ; how- 
ever, fo  faint  in  degree,  that  it  may  be  reckoned 
amongfl  the  number  of  ideas,  agreeably  to  the  de- 
finitions given  in  the  introduction. 

Secondly,  The  words  exprefiing  the  pleafures  of 
thisfenfe  are  probably  attended  with  perceptions,  though 
ftill  fainter  in  degree.  Thefe  perceptions  may  there- 
fore be  called  the  ideas  belonging  to  thofe  words. 

Thirdly,  the  words  moifi , dry , Joft , hard , fmooth , 
rough , can  fcarce  be  attended  with  any  diftinguifh- 
able  vibrations  in  the  fingers,  or  parts  of  the  brain 
correfponding  thereto,  on  account  of  the  faintnefs 
of  the  original  impreffions,  and  the  great  varieties 
of  them  ; however,  analogy  leads  us  to  think,  that 
fomething  of  this  kind  muft  happen  in  a low  degree. 
But  when  the  qualities  themfelves  are  felt,  and  the 
appropriated  vibrations  raifed,  they  lead  by  afiociation 
to  the  words  exprefiing  them ; and  thus  we  can  diftin- 
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guifli  the  feveral  tangible  qualities  from  each  other 
by  the  differences  of  their  vibrations,  and  declare  in  j 
words  what  each  is. 

Fourthly,  The  vibrations  excited  in  the  fenfe  of 
feeling  by  motion,  diflance,  and  figure,  are  fo  faint, 
and  fo  various,  that  neither  thefe  words,  nor  any  rela- 
ted expreffions,  can  be  fuppofed  to  excite  any  mini- 
ature vibrations  in  this  fenfe.  Yet  {fill,  upon  feeling 
motions  and  figures,  and  paffing  over  diftances,  the 
differences  of  vibrations  from  preffure  and  mufcular 
contraction,  i.  e.  from  the  vis  inertia  of  our  own 
bodies,  or  of  foreign  matter,  fuggeft  to  us  the  words 
expreffing  thefe,  with  their  varieties,  by  affociation. 

Fifthly,  The  great  extent  of  the  fenfe  of  feeling 
tends  to  make  the  miniatures  fainter,  efpecially  as  far 
as  the  external  parts  are  concerned ; and  would  pro- 
bably have  fo  powerful  an  effeCt  upon  the  miniatures 
raifed  in  the  internal  parts,  as  to  make  them  by  oppo- 
fing  deftroy  one  another,  did  not  all  the  impreffions  of 
the  fame  nature,  viz.  all  thofe  from  heat,  from  cold, 
from  friction,  &c.  by  whatever  external  part  they  enter, 
produce  nearly  the  fame  effeCf  upon  the  brain.  Whence 
the  feveral  miniatures  left  by  particular  impreffions  of 
the  fame  kind  muft  ftrengthen  one  another  in  the 
internal  parts,  at  the  fame  time  that  they  obliterate  one 
another  in  the  external  ones.  However,  where  a per- 
fon  has  fuffered  much  by  a particular  wound,  ulcer, 
&c.  it  feems  according  to  the  theory,  that  an  idea  of 
it  fhould  be  left  in  the  part  affeCted,  or  correfponding 
region  of  the  brain,  or  fpinal  marrow. 

Sixthly,  The  vifible  ideas  of  the  bodies  which  im- 
prefs  the  feveral  fenfations  of  feeling  upon  us,  are,  like 
all  other  vifible  ones,  fo  vivid  and  definite,  that  they 
mix  themfelves  with,  and  fomewhat  obfcure,  the  molt 
vivid  ideas  of  feeling,  and  quite  overpower  the  faint 
ones.  Sight  communicates  to  us  at  once  the  fize, 
fhape,  and  colour  of  objeCts ; feeling  cannot  do  the 
lafb  at  all,  and  the  two  firfl  only  in  a tedious  way  and 
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is  fcarce  ever  employed  for  that  purpofe  by  thofe  who 
fee.  Hence  perfons  born  blind  muft  have  far  more' 
vivid  and  definite  ideas  of  feeling  than  others.  An 
inquiry  into  their  real  experiences  would  greatly 
contribute  to  correct,  illuftrate,  and  improve,  the 
theory  of  ideas,  and  their  aflociations. 

PROP.  XXXV. 

To  explain  the  automatic  Motions , which  arife  front1'1 
tangible  Impreffions. 

The  principal  of  thefe  is  the  a£tion  of  crying, 
which  is  in  all  animals,  but  efpecially  young  ones, 
the  natural  and  neceffary  confequence  of  pain.  I 
have  already  given  fome  account  of  this  a£tion ; but 
will  here  enter  into  a more  particular  detail  of  the 
circumftances,  and  their  agreement  with  the  foregoing 
theory. 

Let  us  fuppofe  then  a young  child  to  have  a very 
painful  impreflion  made  upon  the  fkin,  as  by  a burn. 
It  is  plain  that  the  violent  vibrations  excited  in  the 
injured  part,  will  pafs  up  to  the  brain,  and  over  the 
whole  mufcular  fyftem,  immediately ; putting  all  the 
mufcles  into  a ftate  of  contraction,  as  much  as  may 
be,  i.  e.  making  the  ftrongeft  fet  of  mufcles  every 
where  overpower  the  weaker,  for  a certain  time,  and 
then  give  place  to  them  for  a certain  other  time,  and 
fo  on  alternately.  Since  therefore  the  mufcles  of  ex- 
piration are  ftronger  than  thofe  of  infpiration,  the 
air  will  be  forced  ftrongly  out  of  the  thorax  through 
the  larynx,  and,  by  confequence,  yield  a found.  It 
contributes  to  this,  that  the  mufcles  of  the  os  hyoides 
and  larynx , a&ing  all  together,  and  drawing  different 
ways,  muft  fufpend  the  cartilages  of  the  larynx,  fo  as 
both  to  narrow  the  paffage  of  the  air,  and  alfo  render 
thefe  cartilages  more  fufceptible  of  vibrations.  As 
to  the  mufcles  which  contract  and  dilate  the  larynx , 
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they  are  perhaps  about  equal  in  ftrength  to  each  other, 
and  therefore  may,  by  oppofing  each  other,  keep 
the  chink  in  a date  intermediate  between  its  lead  and 
greateft  dilatation. 

That  the  ftrongeft  fet  of  antagonift  mufcles  over- 
power the  weaker,  during  the  great  effort  in  crying, 
may  farther  appear  from  the  adlion  of  the  extenfors 
of  the  neck,  and  flexors  of  the  hand  (both  which  fets 
are  ftronger  than  their  antagonifts),  at  that  time. 

If  it  be  objedted  here,  that  the  elevators  of  the 
lower  jaw,  being  ftronger  than  the  depreffors,  ought 
to  keep  the  mouth  Unit  during  the  adtion  of  crying, 
according  to  the  foregoing  reafoning,  whereas  the 
contrary  alway  happens  j I anfwer,  firft,  that  when 
both  thefe  fets  of  mufcles  adt  at  the  fame  time,  in 
proportion  to  their  natural  ftrength,  the  mouth  ought 
to  be  a little  opened ; fecondly,  that  the  vibrations 
which  take  place  in  the  cartilages  of  the  larynx  feem 
to  impart  a peculiar  degree  of  force  to  all  the  neigh- 
bouring mufcles,  i.  e.  to  the  depreffors  of  the  lower 
jaw ; and,  thirdly,  that  the  mufcles  which  pafs  from 
the  larynx  and  os  hyoides  to  the  lower  jaw  adt  to  an 
advantage  in  drawing  it  down,  in  the  prefent  cafe, 
becaufe  the  os  hyoides  is  at  this  time  fixed  by  its  other 
mufcles. 

. The  diftortions  of  the  face,  which  happen  pre- 
vioufly  to  crying,  and  during  the  courfe  of  it,  ieem 
to  be  lufficienrly  agreeable  to  the  notions  here  ad- 
vanced ; the  mufcles,  which  draw  the  lips  from  each 
other,  being  much  ftronger,  than  thofe  which  clofc 
them. 

The  manner  in  which  titillation  occafions  laughter 
in  its  automatic  ftatc,  has  been  already  explained. 
We  may  add  here,  that  touching  the  cheeks  of  young 
children  gently  will  excite  fmiling. 

Fridlion  alfo  occafions  many  automatic  motions 
in  young  children,  as  may  be  obferved  when  their 
naked  bodies,  or  hairy  fcalps,  are  rubbed  by  the 
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nurfe’s  hand  ; the  motion  being  determined  in  thefe 
cafes,  as  appears,  by  the  ftrength  and  vicinity  of  the 
mufcles. 

The  contraction  of  the  hand  in  young  children, 
which  has  been  taken  notice  of  already,  may  be 
excited  by  titillation,  friCtion,  and  almoft  any  impref- 
fion  on  the  palm;  and  is  to  be  deduced  partly  from 
the  fuperior  ftrength  of  the  flexors  here,  partly  from 
the  exquifite  fenfibility  of  the  palm.  The  contraction 
of  the  foo*t  from  imprefiions  made  on  the  foie  is  ana- 
logous to  that  of  the  hand. 

It  may  not  perhaps  be  amifs  to  add  here,  that  the 
cellular  fubftance  intervenes  lefs  between  the  fkin  and 
fubjacent  mufcles  in  the  fcalp,  palm,  and  foie,  than 
in  other  parts,  as  appears  both  from  anatomical  in- 
fpeCtion  and  emphyfemas ; and  that  this  may  increafe 
the  influence  of  the  imprefiions  on  thefe  parts  over 
the  fubjacent  mufcles. 


PROP.  XXXVI. 

T 0 explain  the  Manner , in  which  the  automatic  Motions , 
mentioned  in  the  lafl  Proportion,  are  converted  into 
voluntary  and Jemivoluntary  ones. 


This  has  been  done,  in  fome  meafure,  already, 
in  refpeCt  of  the  aCtions  of  crying,  and  contracting 
the  hand,  and  their  derivatives,  fpeaking  and  hand- 
ling; and  will  be  done  more  completely  hereafter 
in  a propofuion  appropriated  to  the  diftinCt  con- 
fideration  of  the  motions  that  are  perfectly  voluntary. 
1 have  therefore  inferted  the  prefent  propofition  chiefly 
for  the  fake  of  regularity,  and  that  the  reader  might 
have  in  one  fhort  view,  from  the  propofltions  of  this 
feCtion,  all  the  principal  heads  of  inquiry  relating  to 
the  fenfe  of  feeling. 
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It  may  not,  however,  be  improper  here  to  obferve, 
that  the  great  variety  of  fridions,  flexures,  and  po- 
fitions,  which  nurfes  give  to  young  children,  make 
a proportional  variety  of  combinations  of  mufcles 
which  ad  together ; and  that  thefe,  by  oppofing  the 
natural  ones  from  juxtapofition,  derivation  of  nerves, 
&c.  to  a certain  degree,  prepare  the  way  for  fuch 
voluntary  combinations,  as  are  requifite  in  the  future 
incidents  of  life. 
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SECT.  II. 

OF  THE  SENSE  OF  TASTE. 


PROP.  XXXVII. 

I 

To  afftgn  the  Extent  of  the  Organ  of  Tafte , and  to 
explain,  in  general,  the  different  Powers  lodged  in  the 
different  Parts  of  it. 

The  tafte  may  be  diftinguiftied  into  two  kinds,  as 
before  obferved  of  feeling,  viz.  the  particular  ex- 
quifite  one,  which  refides  in  the  tongue,  and  efpeci- 
ally  in  the  tip  of  it ; and  the  general  one,  which 
extends  itfelf  to  the  infides  of  the  lips  and  cheeks, 
to  the  palate,  fauces , oefophagus,  ftomach,  and  whole 
alimentary  dud,  quite  down  to  the  anus-,  the  fenfi- 
bility  growing  perhaps  lefS*  and  lefs,  perpetually,  in 
going  from  the  ftomach  to  the  reftum.  The  fen- 
fibiiity  of  the  alimentary  dud  is  probably  of  the' 
fame  kind  with,  and  not  much  greater  in  degree 
than,  that  of  the  internal  furfaces  of  the  gall-bladder, 
urinary- bladder,  pelvis , ureters,  and,  in  general, 
of  the  fecretory  and  excretory  veftels,  and  of  the 
receptacles  belonging  to  the  glands.  But  I refer 
the  ienfations  of  this  dud  to  the  tafte,  on  account  of 
their  connedion  with  thole  of  the  tongue,  in  refped 
of  their  caufes,  ufes,  and  effcds. 

As  to  the  particular  and  fuperior  powers  of  the 
tongue,  they  may,  in  part,  be  deduced  from  the 
number  and  largenefs  of  its  papilla,  and  from  their 
rifing  above  the  furface  in  living  perfons  more  re- 
markably  than  any  other  fentient  papilla  in  the  whole 
body,  fo  as  to  be  extreme  parts  in  an  eminent  degree. 
To  which  we  ought  perhaps  to  add,  that  the  tip°and 
lides,  in  which  the  tafte  is  molt  exquifite,  are  alfo 
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extreme  parts.  But  there  may  be  likewife  a different 
peculiar  diftribution,  and  other  caufes  of  an  exquifite 
fenfibility,  in  the  nerves  of  the  tongue. 

It  deferves  notice  here,  that  the  fiiCtion  of  the 
tongue  againft  the  palate  is  neceffary,  in  order  to  ex- 
cite the  taftes  of  the  aliments,  which  we  mafticate,  in 
perfection.  This  praftice  is  analogous  to  that  of 
rubbing  the  ends  of  the  fingers^upon  fuch  bodies  as 
we  examine  accurately  by  feeling ; and  both  appear 
fuitable  to  the  notion  of  vibrations ; alfo  to  that  of 
the  diftention  and  eredtion  of  the  fentient  papilla : 
which  may  even  be  feen  in  the  papilla  of  the  tongue. 

It  has  been  obferved,  that  bitters  and  acids  ap- 
plied to  fungufes  of  the  brain,  and  even  to  iffues  upon 
the  vertex,  have  lbmetimes  occafioned  the  fenfations 
of  the  taftes  relpeClively  arifing  from  the  fame  bitters 
and  acids,  when  applied  to  the  tongue.  This  may 
perhaps  be  folved  by  fuppoling,  that  the  bitters  and 
acids,  when  applied  to  the  nerves  of  the  fifth  pair, 
in  the  fungufes  of  the  *brain,  and  to  thole  of  the 
feventh,  or  perhaps  of  the  fifth  alfo,  in  the  iffues  (for 
the  fifth  pair  may  tranfmit  fome  branches  to  the  ex- 
ternal integuments  from  the  dura  mater , at  the  vertex ), 
fend  up  their  own  fpecific  vibrations  into  thofe  regions 
of  the  brain,  which  are  the  peculiar  refidence  of  taftes, J 
i.  e.  to  the  regions  which  correfpond  to  the  fifth  pair, 
according  to  fome  anatomifts.  And  thefe  fenfations 
may  even  afford  fome  evidence,  that  the  fifth  pair, 
not  the  ninth,  fupplies  the  tongue  with  fenfory  nerves. 


PROP. 


I 


Of  the  Senfe  of  Tafte. 


H3 


PROP.  XXXVIII. 

fo  examine  how  far  the  Phenomena  of  Tajles,  and 
their  fpecific  Differences,  are  fuitable  to  the  Doffrine 
of  Vibrations. 

Here  I obferve,  firft,  that  heating  any  fapid  liquid 
increafes  its  tafte,  efpecially  if  it  be  of  the  bitter,  fpi- 
rituous,  or  acrid  kind ; and,  converfely,  that  the  im- 
preftion  of  fuch  taftes  generates  a heat  in  the  organ, 
which  remains  after  the  peculiar  tafte  ceafes.  Now 
this  connexion  of  certain  taftes  with  heat  is  fome 
prefumption,  that  they  arife  from  vibrations,  provided 
we  allow  heat  to  arife  from  them,  according  to  the 
common  opinion. 

Secondly,  Since  difagreeable  taftes  rnuft,  accord- 
ing to  the  account  of  pain  given  above,  arife  from 
fuch  a violence  in  the  vibrations  excited,  as  produce 
the  folution  of  continuity,  and  pleafant  taftes,  from 
more  moderate  degrees  of  vibrations,  which,  though 
they  approach  to  the  folution  of  continuity,  yet  fall 
fhort  of  it ; the  pains  of  tafte  muft  proceed  from 
ftronger  vibrations  than  the  pleafures.  And,  agree- 
ably to  this,  bodies  which  imprefs  very  adtive  and 
difagreeable  taftes,  manifeft  great  adtivity  in  other 
trials,  for  the  moft  part. 

1 hirdly.  It  is  very  difficult  to  give  any  plaufible 
account  of  the  great  variety  of  pleafant  and  unpleafant 
taftes  from  the  dodtrine  of  vibrations.  However,  the 
different  frequency  of  vibrations,  which  belongs  to 
the  fmall  particles  of  different  fapid  bodies,  may  be, 
in  a good  meafure,  the  fource  of  this  great  variety. 
For  if  the  particles  of  the  body  A olcillate  twice, 
while  thole  of  the  body  B ofcillate  only  once, 
the  fenfations  excited  by  them  may  be  different, 
though  both  fall  within  the  limits  of  pleafure,  or 
both  pafs  into  thofe  of  pain.  The  differences  of 
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degree  may  alfo  contribute ; for  it  is  obfervable,  that 
different  difagreeable  taftes,  in  declining,  leave  agree- 
able ones,  which  approach  to  each  other.  This  I 
have  experienced  in  aloes,  lime,  and  green  tea  not 
fweetened.  It  may  therefore  be,  that  the  different 
difagreeable  taftes  were  Rich  rather  on  account  of 
degree  than  kind.  And,  upon  the  whole,  it  may  be, 
that  the  feveral  combinations  of  the  differences  of 
kind  with  thofe  of  degree  may  be  fufficient  in  number 
to  account  for  all  the  varieties  and  fpecific  differences 
of  taftes. 

Fourthly,  Taftes  appear  to  be  more  different  than 
they  are  from  the  odours  which  accompany  fome 
of  them.  And  this  oblervation,  by  reducing  the 
number  of  taftes  properly  fo  called,  does  fomewhat 
leffen  the  difficulty  of  accounting  for  their  num- 
ber. But  then  it  is  alfo  to  be  obferved,  that  part  of 
this  difficulty  is  to  be  transferred  to  the  head  of  odours. 

Fifthly,  the  power  of  diftinguifhing  taftes  feems 
to  depend  upon  fight,  to  a certain  degree.  And  this 
confederation  alfo  leffens  the  number  of  taftes  pro- 
perly fo  called. 

Sixthly,  If  we  fuppofe  the  fapid  body  to  confift  of 
particles,  that  excite  vibrations  of  different  frequen- 
cies, which  may  be  the  cafe  of  many  bodies  in  their 
natural  ftate,  and  probably  muft  be  with  Rich  as 
are  compounded  by  art,  compound  medicines  for 
inftance,  a great  variety  of  taftes  may  arife,  fome  re- 
fembling  the  taftes  of  fimple  bodies,  others  totally 
unlike  thefe  : juft  as  fome  of  the  colours  reflected  by 
natural  and  artificial  bodies  refemble  one  or  other  of  the 
fimple  primary  ones,  whilft  others  are  colours  that 
can  fcarce  be  referred  to  any  of  thefe.  And  we  may 
farther  fuppofe,  in  both  cafes,  that  where  the  vibra- 
tions approach  fo  near,  in  frequency  as  to  over-rule 
each  other,  and  produce  one  fpecies  only,  there 
refults  a tafte,  or  a colour,  that  refembles  a primary 
onei  whereas,  if  the  vibrations  differ  fo  much  in  fre- 
quency, 
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quency,  as  that  two  or  more  principal  fpeciefes  keep 
their  own  frequency,  the  tafte,  or  colour,  generated 
from  them,  cannot  be  likened  to  any  primary  one. 

Seventhly,  That  there  are  different  fpeciefes  of  vi- 
brations, which  yet  all  conftitute  fweet  or  bitter,  I 
conjedlure  not  only  from  the  foregoing  general  reafon- 
ing,  but  alfo  becaufe  there  are  both  fweets  and  bit- 
ters in  all  the  three  kingdoms,  animal,  vegetable, 
and  mineral.  Thus  milk,  fugar,  and  faccharum  fa- 
turnip  all  yield  a fweet  tafte  ■,  gall,  aloes,  and  cryftals 
of  filver,  all  a bitter  one. 

Eighthly,  Some  differences  of  tafte  may  arife 
from  the  different  time  required  for  the  folution, 
and  confequent  activity,  of  the  fapid  particles,  alfo 
from  the  different  local  effedt  which  they  may  have 
upon  the  papilla,  when  abforbed  by  their  venous 
veffels,  &c. 

Ninthly,  Very  naufeous  and  flupefacient  taftes  may 
perhaps  arife  from  violent  and  irregular  vibrations, 
and  bear  fome  analogy  to  the  fenfation,  or  want  of 
it,  impreffed  by  the  ftroke  of  the  torpedo. 

Tenthly,  It  feems  to  deferve  particular  confidera- 
tion  here,  that  milk,  and  the  flefh  of  certain  domef- 
tic  animals,  yield  taftes,  which  are  naturally  and 
originally  pleafant,  to  a confiderable  degree,  and  yet 
not  in  excefs,  as  fugar,  and  other  very  fweet  bodies, 
are.  For  it  is  reafonable  to  conclude,  that  the  par- 
ticles of  milk,  and  common  flefh-meats,  muft  agree 
very  much  in  the  ftrength  and  frequency  of  vibrations 
wit!}  the  particles  of  our  own  folids  and  fluids.  They 
may  therefore  juft  moderately  increafe  the  natural 
vibrations  of  the  organ,  when  applied  thereto,  and 
enforced  by  fudtion,  maftication,  and  fridtion  of  the 
tongue  againft  the  palate.  For  the  fame  reafons 
we  may  guefs,  that  the  common  diet  of  animals  does 
not  undergo  very  great  changes,  in  refpedf  of  the 
vibratory  motions  of  its  particles,  from  its  cir- 
culation, and  confequent  aflimilation.  However, 

then- 
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there  are  fome  eminent  inftances  to  the  contrary, 
efpecially  in  poifons.  Thefe  laft  obfervations  may 
be  extended  to  vegetables,  falutary  and  poifonous, 
refpedively. 

Eleventhly,  Some  acrid  taftes,  that  of  muftard 
for  inftance,  affed  the  tip  of  the  uvulat  and  the 
edge  of  the  foft  palate,  in  a particular  manner.  - 
Now  this  may  a little  confirm  the  conjedures  above 
made  concerning  the  ienfibility  and  irritability  of 
extreme  parts. 

Twelfthly,  it  is  eafy  to  conceive,  upon  the  prin- 
ciples of  thefe  papers,  how  fweets  and  bitters  of  an 
inferior  degree  fhould  render  thofe  of  a fuperior  one 
lefs  affeding,  refpedively,  as  they  are  found  to  do. 

The  foregoing  articles  are  only  imperfcd  con- 
jedures,  and  do  not  even  approach  to  a fatisfadory 
folution.  They  may  juft  ferve  to  fhew,  that  the 
dodrine  of  vibrations  is  as  fuitable  to  the  phenomena 
of  taftes,  as  any  other  hypothefis  yet  propofed.  The 
following  methods  may  perhaps  be  of  fome  ufe  for  the 
analyfis  of  taftes. 

Firft,  To  make  trials  upon  bodies  whofe  particles 
feem  fimilar  to  each  other.  Such  are  perhaps  diftilled 
fpirits,  acid,  alkaline,  and  fermented ; alfo  falts,  and 
oils ; but  they  muft  all  be  fufficiently  purified  by  re- 
peated diftillations,  folutions,  and  fuch-like  chemical 
operations ; elfe  we  are  fure,  that  their  component 
particles  are  heterogeneous. 

Secondly,  To  note  the  changes  of  tafte  in  chemi- 
cal operations,  and  compare  them  with  the  changes 
of  colour;  which  laft,  by  difcovering  the  fizes  of 
the  particles,  may  determine  many  things  relating  to 
their  mutual  adions.  The  folutions  of  metals  in 
acids,  by  affording  many  fingular  and  vivid  taftes, 
and  fometimes  colours,  feem  to  deferve  efpecial 
notice  here. 

Thirdly,  There  are  many  regular  changes  in  na- 
tural bodies,  which,  by  comparifon  with  other  phe- 
nomena, 
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nomena,  may  be  of  ufe.  Thus  it  is  remarkable, 
that  the  juice  of  many  or  moft  fruits  is  firft  acid,  i.  e. 
whilft  unripe,  then  fweet,  then  vinous,  after  the 
firft  fermentation,  then  acid  again,  after  the  fecond 
fermentation. 

This  inquiry  is  of  great  importance  in  medicine 
and  philofophy.  And  the  theory  of  taftes  appears 
capable  of  becoming  a principal  guide  in  difcovering 
the  mutual  actions  of  the  fmall  particles  of  bodies. 
The  difficulty  is  to  make  a beginning.  This  theory 
may  not  perhaps  be  more  complex  than  that  of 
colours ; one  may,  at  leaft,  affirm,  that  the  theory 
of  colours  appeared  as  complex  and  intricate  before 
Sir  Tfaac  Newton's  time,  as  that  of  taftes  does  now; 
which  is  fome  encouragement  to  make  an  attempt. 

H 

ip  R O P.  XXXIX; 

' " 

To  examine  how  far  the  fever al  Senfations , which  affeSt 
the  Stomach  and  Bowels , may  be  explained  agreeably 
to  the  Do  hi  rine  of  Vibrations. 

It  will  eafily  be  conceived,  that  if  taftes, ' properly 
fo  called  (of  which  under  the  laft  propofition), 
favour,  or  fuit  with,  the  do&rine  of  vibrations,  the 
fenfations  of  the  ftomach  and  bowels  may  likewife. 
But  a particular  examination  of  thefe  fenfations,  and 
comparifon  of  them  with  taftes,  will  make  this  more 
I evident. 

Firft,  then,  we  may  obferve,  that  the  ftomach  is 
lefs  fenfible  than  the  tongue,  the  bowels  in  general 
than  the  ftomach,  and  the  inferior  bowels  than  the 
fuperior . Thus  opium,  and  bitters,  and  fometimes 
fpirituous  liquors  are  difagreeable  to  the  tongue, 
but  fall  within  the  limits  of  pleafure  in  the  ftomach. 
T£us  bile  is  extremely  naufeous  in  the  mouth,  and 
offends  even  the  ftomach  ; but  it  cannot  be  difagree- 
able to  the  duodenum , which  it  fiift  enters,  o?  the 

bowels, 
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bowels,  through  which  it  pafies.  Thus  alfo  the  faces 
Teem  to  be  equally  fuited  to  the  feveral  bowels  along 
which  they  defcend,  though  they  grow  perpetually 
more  putrid  and  acrimonious  in  their  defcent ; i.  c. 
there  is  an  abatement  of  fenfibility  in  the  bowels, 
which  correfponds  to  the  increafe  of  acrimony  in 
faces. 

If  it  be  objected  here,  that  honey,  ?nercuriusdulcis , 
&c.  offend  the  ftomach  and  bowels  often,  though 
pleafant  or  infipid  in  the  mouth,  I anfwer,  that  fuch 
bodies  require  time,  heat,  folution,  &c.  before  the 
whole  of  their  qualities  can  be  exerted. 

Secondly,  The  particular  manner  in  which  opiates, 
fermented  liquors,  grateful  aliments,  and  narcotics, 
may  adt  firft  upon  the  ftomach  and  bowels,  and  after- 
wards upon  the  whole  body,  agreeably  to  the  dodtrine 
of  vibrations,  has  been  given  above  in  treating  of 
fleep. 

Thirdly,  The  adtion  of  vomits,  purges,  and  acrid 
poifons,  fuch  as  corrofive  fublimate,  is  very  reconcil- 
able to  this  dodtrine,  by  only  fuppofing,  that  they  ex- 
cite very  vigorous  vibrations,  and  that  thefe  are  com- 
municated to  the  mufcular  coats  of  the  ftomach  and 
bowels,  to  the  mufcles  of  the  abdomen , and,  in 
violent  cafes,  to  the  whole  mufcular  and  nervous 
fyftem.  I fliall  confider  the  automatic  motions, 
which  arife  from  thefe  caufes,  below,  under  a particu- 
lar propofition.  It  may  ferve  to  fliew  the  analogy  of 
the  fenfations,  and  the  general  nature  of  adtive 
medicines,  to  oblerve,  that  thefe  will  often  operate 
in  feveral  ways,  viz.  as  vomits,  purges,  diuretics, 
diaphoretics,  fternutatories,  veficatories,  and  cor- 
roflves,  by  a change  of  application  and  circum- 
ftarices. 

Fourthly,  Since  the  meats,  to  which  particular 
perfons  have  an  antipathy,  and  from  which  they  re- 
ceive violent  ill  effedts,  are,  in  general,  highly  grate- 
ful toothers,  one  may  perhaps  conjedlure,  that  the 

vibrations 
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vibrations  excited  by  thefe  meats  in  the  ftomachs  of 
thofe  who  have  an  antipathy  to  them,  do  but  juft 
pais  the  limits  of  pleafure ; fo  as  to  diffufe  themfelves 
much  farther,  and  more  powerfully,  than  if  the  firft 
impreffion  was  very  painful. 

Laftly,  The  connexion  between  the  fenfations  of 
the  tongue  and  ftomach,  and  confequently  between 
the  manners  of  explaining  them,  may  be  inferred  from 
the  office  of  the  tafte,  as  a guide  and  guard  to  the  or- 
gans of  digeftion ; which  is  very  evident,  in  general, 
in  all  animals,  notwithftanding  a few  exceptions,  more 
efpecially  in  men. 


PROP.  XL. 

’To  examine  how  far  the  Phanomena  of  Hunger  are 
agreeable  to  the  Doftrine  of  Vibrations. 


Natural  hunger  may  be  reckoned  a pleafure  in  its 
firft  rife,  and  to  pafs  into  a pain  only  by  increafe  and 
continuance.  We  may  fuppofe  therefore,  that  during 
hunger  the  nerves  of  the  ftomach  are  fo  irritable,  as 
that  the  common  motions  of  the  mufcular  coat,  and 
the  impreffions  made  by  its  contents,  in  confequence 
of  thele  motions,  excite  fuch  vigorous  vibrations,  as 
firft  lie  within  the  limits  of  pleafure,  and  afterwards 
pafs  into  the  limits  of  pain.  And  when  the  fight  of 
food,  or  any  other  afiTociated  circumftance,  increafes 
the  fenfe  of  hunger  inftantaneoufly,  it  may  be  conjec- 
tured to  do  fo,  in  great  meafure,  by  increafing  the 
contractions. of  the  mufcular  coat  of  the  ftomach. 

But  the  fenfibility  and  irritability  of  the  nerves  of 
the  tongue  are  alio  increafed  by  hunger;  for  common 
aliments  yield  a very  different  tafte,  according  as  the 
perfon  is  fatiated  or  hungry.  And  it  is  probable  far- 
ther, that  the  nerves  of  the  upper  part  of  the  bowels 
lympathize  with  thofe  of  the  ftomach  in  hunger  ; and 
increafe  the  uneafy  fenlation,  in  violent  degrees  of  it. 

Let 
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Let  us  now  confider  in  what  way  food  may  be  fup- 
pofed  to  leflen  this  fenfibility  and  irritability  of  the 
nerves  of  the  tongue,  ftomadi  and  bowels  ■,  and  how 
abftinence,  bitters,  wines,  &c.  may  increafe  them, 
upon  the  principles  of  thefe  papers.  ^ 

Firft,  then,  As  the  fmall  abforbing  veflels  in  the 
mouth,  ftomach,  and  bowels,  muff,  after  eating  for 
lome  time,  be  iaturated  with  alimentary  particles,  thofe 
that  are  now  applied  will  fcarce  make  any  impreftion 
for  want  of  a fufficient  attradion. 

Secondly,  Such  as  are  attraded  cannot  make  any 
confiderable  difference  of  vibrations,  becaufe  the  vi- 
brations which  they  are  qualified  to  excite,  do  already 
take  place.  And  thefe  two  remarks  put  together, 
jfhew,  that  a perfon  may  relifh  a fecond  kind  of  food 
after  being  fatiated  with  a firft. 


Thirdly,  The  adions  of  maftication,  deglutition, 
and  digeftion,  exhauft  the  neighbouring  glands  and 
glandular  receptacles  of  their  liquids,  and  the  neigh- 
bouring mufcular  fibres,  of  their  ready  power  of  con- 
trading  : thefe  parts  are  therefore  no  longer  fufcep- 
tible  of  a pleafurable  ftate,  or  only  in  a low  degree. 

Fourthly,  Abftinence  re^erfes  all  thefe  fteps;  in 
which,  however,  the  perpetual  affufion,  dilution,  and 
ablution  of  the  faliva  has  a confiderable  fhare.  And 
thus  after  a proper  interval  the  organs  return  to  a ftate 
of  great  fenfibility  and  irritability. 

Fifthly,  Bitters  and  acids  exhibited  in  a moderate 
degree  feem  gently  to  increafe  the  vibratory  motions, 
and  raife  them  before  the  due  time  to  the  degree  that 
correfponds  to  hunger.  A fmall  quantity  of  food 
has  the  fame  effed,  alfo  agreeable  emotions  of  mind, 
frefh  air,  exercife,  and  many  other  things.  But  if 
the  bitters,  acids,  &c.  be  carried  beyond  a certain  de- 
gree, they  occafion  pain  or  ficknefs,  which  is  very 
agreeable  to  the  dodrine  of.  vibrations,  as  laid  down 
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Sixthly,  In  fevers  the  mouth,  fauces  oefophagus , 
and  ftomach,  are  hot,  dry,  inflamed,  and  incrufted. 
They  are  therefore  preoccupied  by  vibrations  of  a 
kind  quite  different  from  thofe  which  attend  hunger, 
and  therefore  exclude  this  ftate. 

It  may  not  be  amifs  to  obferve  here,  that  the  fen- 
fation  of  hunger  is  a guide  and  guard  to  the  organs  of 
digeftion  in  a ftill  more  eminent  degree,  than  the 
taftes  of  the  feveral  aliments. 


PROP.  XU. 

4 

f 7 examine  how  for  the  Phenomena  of  Phirft  are 
agreeable  to  the  Doctrine  of  Vibrations. 


Thirst  is  oppofite  to  hunger,  and  is  a general 
attendant  upon  fevers.  It  follows,  alfo,  in  an  evident 
manner  from  all  confiderable  degrees  of  heat  in  the 
fauces.  The  nerves  therefore  of  the  mouth,  fauces , 
eofophagusy  and  ftomach,  are,  during  thirft,  preoccu- 
pied by  difagreeable  vibrations  of  the  inflammatory 
kind,  as  above  obferved.  And  as  the  pleafures  of 
tafte  may  be  faid  to  refemble  thofe  of  titillation,  fo 
thirft  feems  allied  to  itching. 

It  is  agreeable  to  this  account  of  thirft,  that  liquors 
actually  cold  afford  immediate  relief;  alfo  that  warm 
diluents,  which  foften  the  parts,  and  wafti  off  acrimo- 
nious particles,  do  it  after  fome  time.  As  the  caufe 
of  thirft  is  of  a permanent  nature  in  fevers,  it  muft 
return  again  and  again,  till  the  fever  be  removed. 
Gentle  acids  yield  a pleafure  in  thirft,  which  feems  to 
correfpond  to  that  which  fcratching  excites  in  parts, 
that  itch  previoufly. 


VoL.  I, 
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PROP.  XLII. 

T0  examine  how  far  the  Changes  generally  made  in  the 
Tafte^  in  faffing  from  Infancy  to  old  Age , are  agreeable 
to  the  Dobirines  of  Vibrations  and  Affociation. 


Some  of  thefe  changes  are. 

That  fweets  generally  grow  lefs  and  lefs  agreeable, 
and  fometimes  even  difagreeable,  or  naufeous  at  laft. 

That  aftringent,  acid,  and  fpirituous  liquids,  which 
difpleale  at  firft,  afterwards  become  highly  grateful. 

That  even  bitters  and  acrids  firft  lofe  tfieir  offenfive 
qualities,  and  after  a fufficient  repetition  give  a relifti 
to  our  aliment. 

And  that  many  particular  foods  and  medicines  be- 
come either  extremely  pleafant  or  difgufting,  from 
affociations  with  fafhion,  joy,  hope  of  advantage, 
hunger,  the  pleafures  of  cheerful  converfation,  &c.  or 
with  ficknefs,  vomitings,  gripings,  fear,  forrow,  £5? c. 

Now,  in  order  to  account  for  thefe  changes,  we 
may  confider  the  following  things. 

Firft,  That  the  organs  become  lefs  and  lefs  fenfible  * 
by  age,  from  the  growing  callofity  and  rigidity  of  all 
the  parts  of  animal  bodies.  The  pleafant  favours  may 
therefore  be  expedted  to  become  lefs  pleafant,  and  the  j 
moderately  difagreeable  ones  to  fall  down  within  the  ! 
limits  of  pleafure,  upon  this  account. 

Secondly,  The  difpofition  to  vibrations  in  the  or- 
gan and  correfponding  part  of  the  brain  muft  alfo 
receive  fome  alteration  by  the  frequent  repetition  of 
impreffions.  For  though  this  returns,  at  a proper  dif- 
tance  from  each  meal,  to  its  former  ftate,  within  an 
indefinite  diftance,  as  one  may  fay,  yet  fome  differ- 
ence there  probably  is,  upon  the  whole,  which  in  a 
fufficient  length  of  time  amounts  to  a perceptible 

one. 
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one.  However,  we  mult  alfo  fuppofe  on  the  other 
hand,  that  the  make  of  the  nervous  fyftem  fets  fome 
bounds  to  this  gradual  alteration  in  the  difpofition 
to  vibrate ; elfe  the  tafte  would  be  much  more  varia- 
ble than  it  is,  and  continue  to  change  more  after 
adult  age,  than  it  is  found  to  do  in  fa£t.  It  may 
perhaps  change  fafter  in  the  ufe  of  a high  diet  than 
of  a low  one  j which  would  be  an  evidence  of  the 
reality  of  the  caufe  here  aftigned. 

Thirdly,  The  pleafant  and  painful.impreffions  which 
particular  foods  and  medicines  make  upon  the  fto- 
mach,  always  either  accompany  the  tafte,  or  follow  it 
in  a ftiort  time ; and  by  this  means  an  affociation  is 
formed,  whereby  the  dirtft  pleafantnefs  or  naufeouf- 
nefs  of  the  tafte  is  enhanced,  if  the  impreftions  upon 
the  tongue  and  ftomach  be  of  the  fame  kind ; or  di- 
miniftied,  and  perhaps  overpowered,  and  even  con- 
verted into  its  oppofite,  if  they  be  of  different  kinds. 
For  if  the  two  impreftions  A and  By  made  upon  the 
tongue  and  ftomach  refpe&ively,  be  repeated  together 
for  a fufficient  number  of  times,  b will  always  attend 
A upon  the  firft  moment  of  its  being  made.  If  there- 
fore B be  of  fuch  a magnitude  as  to  leave  a trace  b 
Efficiently  great,  the  addition  of  this  trace  b to  A, 
the  impreftion  made  upon  the  tongue,  may  produce 
all  the  changes  in  it  above-mentioned,  according  to 
their  feveral  natures  and  proportions.  This  follows 
from  the  dodtrine  of  affociation,  as  it  takes  place  in 
genera] ; but  here  the  free  propagation  of  vibrations 
from  the  ftomach  to  the  mouth,  along  the  furface  of 
the  membranes,  adds  a particular  force.  In  like  man- 
ner a difagreeable  tafte,  by  being  often  mixed  with 
a pleafant  one,  may  at  laft  become  pleafant  alone,  and 
?tce  verJa:  hunger  and  fatiety  may  alfo,  by  being 
joined  with  particular  taftes,  contribute  greatly  to  aug- 
ment or  abate  their  relilh.  And  1 believe  it  is  by  the 
methods  of  this  third  kind,  that  the  chief  and  moft 
ulual  changes  in  the  tafte  are  made. 
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Fourthly,  The  changes  vVhich  are  made  by  aflfo- 
ciations  with  mental  pleafures  and  pains,  or  bodily 
ones  not  belonging  to  this  organ,  as  with  fine  colours, 
mufic,  &c.  receive  a like  explication  as  the  laft-men- 
tioned  inftances  of  afiociations.  Here  the  pleafure 
excited  in  the  eye  or  ear  over-rules  the  tafte  at  firft: 
afterwards  we  may  fuppofe  the  organ  to  be  fo  altered 
by  degrees,  in  refpedt  of  the  difagreeable  tafte,  from 
its  frequent  impreftion,  or  other  caufe,  as  to  have  the 
iolution  of  continuity  no  longer  occafioned  by  its 
abtion.  It  is  probable  alfo,  that  evanefcent  pleafures 
of  fight  and  hearing,  at  leaft  pleafant  vibrations  in 
the  parts  of  the  brain  correfponding  to  thele  two  or- 
gans, accompany  thefe  taftes  ever  afterwards. 

It  may  be  obferved  here,  that  the  defire  of  par- 
ticular foods  and  liquors  is  much  more  influenced 
by  the  affociated  circumftances,  than  their  taftes, 
it  being  very  common  for  thefe  circumftances,  parti- 
cularly the  fight  or  fmell  of  the  food  or  liquor,  to 
prevail  againft  men’s  better  judgment,  dire&ing  them 
to  forbear,  and  warning  them  of  the  mifchicfs  likely 
to  arife  from  felf-indulgence. 

PROP.  XLIIt. 

To  examine  how  far  the  Longings  of  pregnant  Women 
are  agreeable  to  the  DolJrines  of  Vibrations  and' 
sljjociation. 

Here  we  muft  lay  down  previoufly,  that  the  uterus 
is  in  a ftate  of  diftention  during  pregnancy  ; and  that 
it  propagates  fympathetic  influences  by  means  of  ner- 
vous communications  to  the  ftomach,  fo  as  to  put  it 
into  a ftate  of  great  fenfibility  and  irritability.  All 
this  will  be  eafily  acknowledged. 

It  follows  therefore,  fince  the  limits  of  plealure 
and  pain  are  contiguous,  that  the  ftomach  during 
pregnancy  may  at  fome  times  have  an  eager  appetite 
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for  food,  as  well  as  a naufea  at  others ; that  this  ap- 
petite may  be  the  more  eager,  becaufe  it  borders  upon 
a naufea ; and  that  it  will  no  more  anfvver  to  the  ufual 
exigencies  and  circumftances  of  the  body,  than  the 
naufea  does.  The  fame  eager  appetite  will  bring  up 
the  ideas  of  various  aliments  from  prior  affociations ; 
and  if  a new  affociation  of  it,  when  particularly  eager, 
happens  to  be  made  with  this  or  that  food  or  liquor, 
the  fympathetic  eager  appetite  will  ever  after  bring 
in  the  idea  of  that  food  or  liquor,  and  adhere  infe- 
parably  to  it.  The  fame  eager  appetite  may  alfo  be 
transferred  upon  fomething  that  is  not  properly  a food, 
from  its  exorbitant  nature,  prior  naufeas  in  refpedl  of 
common  food,  and  accidental  joint  appearance.  And, 
upon  the  whole,  the  ufual  circumftances  attending  the 
longings  of  pregnant  women  are  deducible  from 
affociation,  and  are  as  agreeable  to  the  do&rine  of 
vibrations,  as  to  any  other  yet  propofed ; or  even 
more  fo. 

It  may  illuftrate  this  account  to  obferve,  that,  in 
the  ufual  cafes  of  melancholy  madnefs,  an  uneafy  ftate 
feems  to  be  introduced  into  the  white  medullary  fub- 
ftance  of  the  brain  by  the  degeneration  of  the  hu- 
mours, or  other  fuch  like  mechanical  caufe,  which 
carries  the  vibrations  within  the  limits  of  pain,  and 
raifes  an  inflammation  Jut  generis  in  the  infinitefimai 
veffels  of  the  medullary  fubftance  -y  that  ideas  of  ob- 
jetts  of  fear,  forrow,,  &c.  are  railed,  in  confequence 
of  this,  by  means  of  prior  affociations ; and  that,  after 
fome  time,  fome  one  of  thefe,  by  happening  to  be  pre- 
fented  oftener  than  the  reft,  by  falling  more  in  with 
the  bodily  indifpofition,  &c.  overpowers  all  the  reft, 
excites  and  is  excited  by  the  bodily  ftate  of  fear,  for- 
row, &c.  till  at  laft  the  perfon  becomes  quite  irrational 
in  refpedl  of  this  one  idea,  and  its  immediate  and 
clofe  afiociates,  however  rational  he  may  be  in  other 
refpedts.  And  a like  account  may  be  given  of  the 
violent  particular  defire  towards  a perfon  of  a different 
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fex,  where  this  defire  refts  chiefly  in  the  fenfual  gra- 
tification, and  the  beauty  of  the  perfon.  And  all 
thefe  three  inftances  feem  to  me  to  favour  the  dodrine 
of  vibrations  a little,  as  well  as  that  of  affbciation  very 
much. 


PROP.  XLIV. 

To  explain  in  what  Manner  and  to  what  Degree,  plea - 
fant  and  unpleafant  Tajles  contribute,  according  to  the 
Dodrine  of  JJfociation,  to  form  our  intellectual  P lea- 
fur  es  and  Pains, 

The  pleafures  of  the  Tafte,  confidered  as  extending 
itfelf  from  the  mouth  through  the  whole  alimentary 
dud,  are  very  confiderable,  and  frequently  repeated  j 
they  mull  therefore  be  one  chief  means,  by  which 
pleafurable  ftates  are  introduced  into  the  brain,  and 
nervous  fyftem.  Thefe  pleafurable  ftates  muft,  after 
fome  time,  leave  miniatures  of  themfelves,  fufficiently 
ftrong  to  be  called  up  upon  flight  occafions,  viz.  from 
a variety  of  afiociations  with  the  common  vifible  and 
audible  objeds,  and  to  illuminate  thefe,  and  their 
ideas.  When  groups  of  thefe  miniatures  have  been 
long  and  clofely  connected  with  particular  objeds, 
they  coalefce  into  one  complex  idea,  appearing,  how- 
ever, to  be  a Ample  one ; and  fo  begin  to  be  trans- 
ferred upon  other  objeds,  and  even  upon  taftes  back 
again,  and  fo  on  without  limits.  And  from  this  way 
of  reafoning  it  may  now  appear,  that  a great  part  of 
our  intellectual  pleafures  are  ultimately  deducible 
from  thofe  of  tafte;  and  that  one  principal  final  caufe 
of  the  greatnefs  and  conftant  recurrency  of  thefe  plea- 
fures, from  our  firft  infancy  to  the  extremity  of  old 
age,  is  to  introduce  and  keep  up  pleafurable  ftates  in 
the  brain,  and  to  conned  them  with  foreign  objeds. 

The 
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The  focial  pleafures  feem,  in  a particular  manner, 
to  be  derived  from  this  fource  j fince  it  has  been  cuf- 
tomary  in  all  ages  and  nations,  and  is,  in  a manner, 
neceflary,  that  we  fhould  enjoy  the  pleafures  of  tafle 
in  conjunction  with  our  relatives,  friends,  and  neigh- 
bours. 

In  like  manner,  naufeous  tafles,  and  painful  im- 
preflions  upon  the  alimentary  du£t,  give  rife  and 
flrength  to  mental  pains.  The  moft  common  of  thele 
painful  imprefiions  is  that  from  excefs,  and  the  con- 
sequent indigeftion.  This  excites  and  fupports  thofe 
Uneafy  Hates,  which  attend  upon  melancholy,  fear, 
and  forrow. 

It  appears  alfo  to  me,  that  thefe  Hates  are  introduced, 
in  a great  degree,  during  fleep,  during  the  frightful 
dreams,  agitations,  and  oppreHions,  that  excefs  in 
diet  occafions  in  the  night.  Thefe  dreams  and  dif- 
orders  are  often  forgotten ; but  the  uneafy  Hates  of 
body,  which  then  happen,  leave  veHiges  of  them- 
felves,  which  increafe  in  number  and  flrength  every 
day  from  the  continuance  of  the  caufe,  till  at  laH 
they  are  ready  to  be  called  up  in  crowds  upon  flight 
occafions,  and  the  unhappy  perfon  is  unexpededly, 
and  at  once,  as  it  were,  feized  with  a great  degree  of 
the  hypochondriac  diflemper,  the  obvious  caufe  ap- 
pearing no  ways  proportionable  to  the  efFe<H.  And 
thus  it  may  appear,  that  there  ought  to  be  a great  re- 
ciprocal influence  between  the  mind  and  alimentary 
dudt,  agreeably  to  common  obfervation ; which  is 
farther  confirmed  by  the  very  large  number  of  nerves 
diflributed  there. 

PROP.  xLv. 

To  give  an  Account  of  the  Ideas  generated  by  the  fever  al 

Tafles, 

As  the  pleafures  of  tafie  are  in  general  greater  than 
thofe  of  feeling,  and  the  pains  in  general  lefs,  it 
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follows  that  the  ideas  which  are  affixed  to  the  feveral 
words  expreffing  the  feveral  pleafant  and  unpleafant 
taftes,  will  be  of  a middle  nature  in  relpeft  of  the  ideas 
generated  by  tangible  impreffions;  and  lie  between 
the  ideas  of  the  pains  of  feeling,  and  thofe  of  its  plea- 
fures. 

Agreeably  to  this,  it  feems  very  difficult,  or  even 
impoffible,  to  excite  a genuine  vivid  miniature  of  an 
acid,  fweet,  fait,  or  bitter  tafte,  by  the  mere  force 
of  imagination.  However,  the  vibrations  peculiar  to 
each  of  thefe  leave  fuch  veftiges  of  themfelves,  fuch 
an  eftedt  in  the  tongue,  and  correfponding  parts  of 
the  brain,  as,  upon  tailing  the  qualities  themfelves, 
at  once  to  bring  up  the  names  whereby  they  are  ex- 
preffed,  with  many  other  affociated  circumftances, 
particularly  the  vifible  appearances  of  the  bodies  en- 
dued with  thefe  qualities.  And  thefe  veftiges  may 
be  called  ideas.  Analogy  leads  us  alfo  to  conclude, 
as  before  obferved  under  feeling,  that  fome  faint  ve- 
ftiges or  ideas  mull  be  raifed  in  the  parts  of  the  brain 
correfponding  to  the  tongue,  upon  the  mere  paffage 
of  each  word,  that  expreffes  a remarkable  tafte,  over 
the  ear.  And,  when  the  imagination  is  affifted  by 
the  adlual  fight  or  fmell  of  a highly  grateful  food,  we 
leem  able  to  raife  an  idea  of  a perceptible  magnitude. 
This  is  confirmed  by  the  manifeft  effect  exerred  upon 
the  mouth,  and  its  glands,  in  fuch  cafes. 

The  fight  of  what  we  eat  or  drink  feems  alfo,  in 
feveral  instances,  to  enable  us  to  judge  more  accurately 
of  the  tafte  and  flavour ; which  ought  to  be  effected, 
according  to  this  theory,  by  raifing  fmall  ideas  of  the 
tafte  and  flavour,  and  magnifying  the  real  imprel- 
fions  in  confequence  thereof.  For  an  adtual  impreffion 
mull  excite  vibrations  confiderably  different,  according 
to  the  difference  in  the  previous  ones;  and  where 
the  previous  ones  are  of  the  fame  kind  with  thofe  im- 
prefled,  the  laft  mud  be  magnified. 
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PROP.  XLVI. 

To  explain  the  automatic  Motions , which  arife  from  the 
Impreffions  made  on  the  Organ  of  Tafte. 

The  motions  dependent  on  the  fenfations  of  the 
tongue,  and  alimentary  dudt,  may  be  thus  enu- 
merated : fuftion,  maftication,  deglutition,  the  diftor- 
tion  of  the  mouth  and  face  in  confequence  of  naufe- 
ous  taftes,  the  periftaltic  motion  of  the  ftomach  and 
bowels,  vomiting,  ru£lus>  hiccough,  fpafms,  and 
violent  motions  in  the  bowels,  the  motions  which 
empty  the  neighbouring  glands,  and  the  expulfion  of 
the  faces. 

Firft,  then,  Su&ion  in  new-born  children  appears  to 
depend  chiefly  on  the  fenfations  of  the  lips  and 
tongue.  I fay  chiefly , becaufe  fome  predifpofition 
thereto  may  be  generated  in  ulero , or  other  wife  im- 
preffed,  and  the  great  aptnefs  of  new-born  children 
in  fucking  feems  to  favour  this.  However,  when 
we  confider,  that  the  imprefiions  of  the  cold  air  up- 
on the  lips  and  mouth  in  its  paflfage  to  the  lungs, 
of  the  nipple  upon  the  lips,  and  of  the  milk  upon 
the  tongue,  ought  to  excite  motions  in  the  neigh- 
bouring mufcles  of  the  lips,  and  lower  jaw;  that  the 
motions  which  concur  to  the  adlion  of  fudtion,  are 
fuch  as  might  be  expected  from  thefe  caufes ; and 
even  that  the  motions  of  the  head  and  neck,  by 
which  the  child  indicates  the  want  of  a breaft,  may 
flow  from  the  great  fenfibility  and  irritability  of  thefe 
parts,  when  the  child  is  hungry  ; a prefumption 
arifes,  that  the  whole  action  of  fudtion,  with  all  its 
circumftances,  is  excited  by  the  imprefiions  mechni- 
cally  or  automatically;  and  that  by  the  running  of  vi- 
brations from  the  fenfory  nerves  into  the  neighbouring 
motory  ones. 
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Secondly,  The  firft  rudiments  of  the  aCtion  of 
maftication  are  derived  from  that  of  fuCtion,  i.  e. 
from  the  alternate  motion  of  the  lower  jaw  neceflary 
to  fqueeze  out  the  milk.  After  this  aCtion  has  been 
excited  for  fome  time  by  the-  tafte  of  the  milk,  it 
will  return  with  fufficient  facility  from  the  impref- 
fions  made  by  folid  food ; and  the  fame  impreflions 
may  excite  other  motions  in  the  mufcles  of  the  tongue 
and  cheeks,  viz.  thofe  which  concur  to  make  the 
aCtion  of  maftication  in  its  imperfeCt  and  automatic 
ftate. 

Thirdly,  It  may  appear  in  like  manner,  that  the 
pleafurable  impreflions  of  the  milk  upon  the  tongue, 
mouth,  and  fauces , of  new-born  children,  may  ex- 
» cite  thofe  motions  of  the  mufcles  of  the  tongue,  os 
hyoides , foft  palate,  and  fauces , which  make  the  aCtion 
of  deglutition  ; and  confequerrtly,  that  this  is  dedu- 
cible  from  fenfation  automatically. 

It  confirms  this  pofition,  that,  according  to  the 
theory  of  thefe  papers,  the  foft  palate  ought  to  be 
drawn  down  by  the  impreflions  made  on  the  tongue 
and  mouth,  not  drawn  up ; fince  this  laft  would  be 
to  l’uppofe  the  fenfory  vibrations  to  pafs  over  mufcles 
that  are  near,  and  run  to  thofe  at  a diftance,  which 
is  abfurd.  For  Albinus  has  proved,  both  from  ana- 
tomy, and  the  obfervation  of  the  faCt,  that  the  foft 
palate  is  drawn  down  in  fwallowing;  not  up,  accord- 
ing to  the  opinion  of  Boerhaave. 

It  confirms  it  alfo,  that  naufeous  liquids  are  imme- 
diately and  mechanically  rejected  by  young  children; 
the  impreflions  arifing  from  them  producing  fuch 
a contraction  as  fhuts  the  pafiage. 

It  confirms  it  ftill  farther,  that  young  children  do 
not  fwallow  their  faliva.  For  this  makes  no  impref- 
fion  fufficient  to  generate  the  aCtion  of  deglutition  in 
an  automatic  way. 

We  may  conjecture  here,  that  the  common  vi- 
brations, excited  in  the  membrane  of  the  mouth  and 
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faucesy  grow  particularly  ftrong  at  the  tip  of  the 
uvula ; and  that  a greater  power  of  contradion  is 
tranfmitted  to  the  neighbouring  mufcles  upon  this 
account. 

Fourthly,  It  may  be  obferved,  that  naufeous  taftes 
diftort  the  mouth  and  face  automatically,  not  only  in 
young  children,  but  even  in  adults.  And  for  the 
fame  reafon,  pleafant  ones  ought  to  have  a lefs 
effed,  of  the  fame  kind ; as  they  feem  to  have. 
And  I conjedure,  that  the  diftortions  of  the  face, 
which  attend  grief,  alfo  the  gentle,  fmiling  motions, 
which  attend  joy,  are,  in  part,  deducible  from  this 
fource. 

I conjedure  alfo,  that  the  rifus  fardoniuSy  and  the 
tendency  to  laughter,  which  fome  perfons  obferve  in 
themfelves  in  going  to  fleep,  have  a relation  to  the 
foremenrioned  motions  of  the  face.  As  the  mufcles 
here  confidered  are,  in  great  meafure,  cutaneous,  they 
will  on  this  account,  be  more  fubjed  to  vibrations 
excited  in  the  mouth,  or  which  run  up  to  it  from  the 
ftomach. 

Fifthly,  It  may  eafily  be  conceived,  that  the  im- 
preflions,  which  the  aliment  and  faces  make  upon 
the  ftomach  and  bowels,  may  excite  the  periftaltic 
motion  in  their  mufcular  coats.  It  only  remains  to 
Ihew,  why  this  fhould  tend  downwards.  Now,  for 
this,  we  may  aflign  the  following  reafons.  Firft, 
That  the  adion  of  fwallowing  determines  that  of 
the  ftomach  to  move  the  fame  way  with  itfelf,  i.  e. 
downwards j and  that  this  determination  may,'  in 
common  cafes,  carry  its  influence  as  far  as  the  great 
guts.  Secondly,  That  the  contradion  of  the  upper 
orifice  of  the  ftomach  may  flop  the  waves  that  fome- 
times  come  upwards  in  the  ftomach,  and  return  them 
back,  fo  as  to  force  open  the  pylorus  where  that  is 
; contrafted  ; as  on  the  other  hand,  where  the  py- 
lorus is  more  contraded  than  the  upper  orifice  the 
motion  of  the  ftomach  is  inverted,  and  there  arifes  a 
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difpofition  to  ruttus  or  vomiting.  Thirdly,  That, 
when  waves  afeend  in  the  lower  bowels,  a gentle  con- 
tration  in  the  pylorus  may  be  fufficient  to  flop  and 
return  them.  Fourthly,  That  one  piincipal  ufe  of 
the  cacum  and  appendicula  vermiformis , which  laft  is 
an  extreme  and  pointed  part.  Teems  to  be,  to  return 
the  waves,  which  the  conftrition  of  the  anus  may 
fend  upwards.  And  the  effets  of  glyfters  and  fup- 
pofitories  in  procuring  ftools,  i.  e.  in  putting  the 
whole  colon  into  motion,  agree  well  with  this  ufe  of 
the  cacum  and  appendicula  vermiformis.  It  agrees 
alfo  with  all  the  reafoning  of  this  paragraph,  that 
when  a ftoppage  is  made  any  where  in  the  bowels 
by  an  inflammation,  fpafm,  ftrangulation  from  a rup- 
ture, &c.  the  periftaltic  motion  is  inverted. 

I have  been  informed,  that  in  a perfon  who  had 
fome  inches  of  the  ilium  hanging  out  of  his  body, 
fo  that  the  periftaltic  motion  might  be  viewed,  the 
leaft  touch  of  a foreign  body  would  ftop  this  motion 
at  once.  It  agrees  with  this,  that  when  rabbits  are 
opened  alive,  the  periftaltic  motion  does  not  take 
place  till  after  fome  time,  viz.  becaufe  the  handling 
of  the  bowels  has  checked  it.  May  we  not  hence 
fufpet,  that  the  fibres  of  the  mufcular  coat  of  the 
bowels  are  contracted  by  an  electrical  virtue,  which 
paftes  off,  and  difappears  for  a time,  upon  the  touch 
of  non-electrics  ? Or  may  we  fuppofe  that  fuch 
touches  ftop  fubtle  vibrations  in  the  frnall  parts  of 
the  fibres  ? 

Sixthly,  Since  vomiting  is  excited  by  difagreeable 
and  painful  impreflions  in  the  ftomach,  and  requires 
the  contraction  of  the  diaphragm,  and  abdominal 
mufcles,  it  agrees  well  with  the  notion,  that  fenfory 
vibrations  run  into  the  neighbouring  mufcles  for  con- 
tracting  them.  I fuppofe  alfo,  that  both  orifices  of 
the  ftomach  are  ftrongly  contracted,  p.revioufly  to 
vomiting ; and  that  the  upper  orifice,  being  moft 
fenfible,  is  contrated  moli  ftrongly.  Hence  its 
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power  of  contraction  may  be  foon  exhaufted, 
coniequently  it  may  open  of  itfelf  in  the  aCtion  of 
However,  it  may,  in  fome  cafes,  re- 


vomiting. 


quire  to  be  forced  open  by  the  fuperior  aCtion  of 
the  diaphragm,  and  abdominal  mufcles.  Almoft  all 
great  pains  and  diforders  in  the  lower  belly  occafion 
vomiting ; which  is  very  agreeable  to  the  foregoing 
notion. 

The  nofe  itches,  the  mouth  flows  with  water,  the 
lower  lip  trembles,  both  are  pale,  and  the  perfon 
yawns,  previoufly  to  vomiting,  in  many  cafes;  all 
which  things  favour  the  notion  of  vibrations  running 
freely  along  the  furfaces  of  membranes. 

RuSitts,  or  the  expulfion  of  wind  from  the  fto- 
macb,  is  nearly  related  to  vomiting,  differing  rather 
in  degree  than  kind.  Its  fuitablenefs  therefore  to  the 
theory  of  thefe  papers  muft  be  judged  of  from  what 
has  been  advanced  concerning  vomiting. 

The  hiccough  is  alfo  related  to  vomiting.  It  is 
fuppofed  to  proceed  from  an  irritation  at  the  upper 
orifice  of  the  ftomach,  caufing  a fudden  contraction 
of  the  diaphragm > fo  as  to  pull  down  the  pharynx 
and  larynx  after  it.  May  it  not  rather  be  a fudden 
Contraction  of  the  inferior  or  fmall  mufcle  of  the 
diaphragm  Only  ? This  is  particularly  near  the  fup- 
pofed  feat  of  irritation;  and  upon  this  fuppofition, 
fneezing,  furprize,  and  all  other  methods  of  making 
the  whole  diaphragm  aCt  together  ftrongly,  would 
remove  it,  as  is  obfcrved  in  faCt. 

Seventhly,  Permanent  fpalms,  and  violent  mo- 
tions, in  the  bowels,  arife  in  confequence  of  uneafy 
and  painful  impreffions  there  from  indigefted  aliment, 
acrid  faces,  irritating  purges,  poifons,  &c.  They  are 
generally  attended  with  the  fermentation  of  the  con- 
tents of  the  bowels,  and  the  confequent  generation  of 
air;  which,  when  confined  by  a fpafm  on  each  hand, 
dutends  the  intermediate  part  of  the  bowel  often  to  an 
cxcedive  degree,  caufing  a proportional  degree  of 

painful 
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painful  vibrations.  If  we  fuppofe  thefe  vibrations  to,  j 
check  themfelves  all  at  once,  by  occafioning  a fudden 
contraction  in  the  affeCted  membrane,  they  may  be 
propagated  over  the  whole  nervous  fyftem  inftan- 
taneoufly,  and  give  rife  to  the  convulfion  fits,  which 
happen  to  young  children  from  gripes,  and  diften- 
tion  of  the  ftomach  and  bowels,  and  to  adults, 
from  poifons,  &c.  This  is  upon  luppofition,  that 
neither  fpafm  gives  way ; for,  if  either  does,  the 
pain  goes  off,  for  a time  at  leaft,  without  farther  ill 
fymproms.  Such  pains  in  the  bowels  refemble  thofe 
in  the  bladder,  when  the  detrujor  and  fpbintter  are 
both  contra&ed  violently  at  the  fame  time,  by  the 
irritation  of  a ftone.  The  ftomach,  the  gall  bladder, 
and  return,  all  feem  capable  of  like  contractions  in 
mufcular  fibres,  that  have  oppofite  aCtions.  The 
caufes  of  all  thefe  fpafms  and  motions  are  evidently 
the  impreflions  in  the  neighbourhood,  and  their  cir- 
cumftances  are,  at  firft  fight,  agreeable  to  the  theory 
of  thefe  papers. 

Eighthly,  The  glands  belonging  to  the  mouth, 
and  alimentary  duCt,  appear  to  me  to  be  emptied,  not 
only  by  the  compreflion,  which  the  neighbouring 
mufcles  and  mufcular  fibres  make  upon  them,  but 
alfo  bv  the  fenfory  vibrations  which  run  up  their  ex- 
cretory duds,  into  the  folliculi , and  receptacles  where 
there  are  fuch,  and  even  into  the  fecretory  duds ; by 
which  the  periftaltic  motion  of  all  thefe  is  increafed, 
fo  as  both  to  receive  more  freely  from  the  blood 
during  their  ftate  of  relaxation,  and  to  fqueeze  more 
ftrongly  through  the  excretory  duds  during  their  ftate 
of  contraction.  Thus  tobacco,  pyrethrum , and 
other  acrids,  folicit  a profufe  difcharge  from  the 
falival  glands,  by  being  barely  kept  in  the  mouth, 
i.  e.  though  the  neighbouring  mufcles  do  not  fqueeze 
the  glands  by  the  adion  of  maftication.  Thus  like- 
wile  vomits  and  purges  increafe  both  the  fecretions 
of  all  the  glands  of  the  inteftines,  and  thofe  of  the' 
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liver  and  pancreas.  It  may  be  alfo,  that  the  vibra- 
tions which  run  up  the  gall-duft  are  fometimes  fo 
ftrong  as  to  occafion  a fpafm  there ; in  which  cafe,  if 
the  patient  vomits  at  the  fame  time,  a fymptomatic 
and  temporary  jaundice  may  follow. 

Ninthly,  The  expulfion  of  the  faces  in  new-born 
children  is  perfectly  automatic,  and  feems  to  follow 
even  from  very  gentle  comprefiions  of  the  abdominal 
mufcles,  when  the  reSum  is  full,  inafmuch  as  the 
fphintter  ani  has  in  them  fcarce  any  .force.  The 
fame  may  be  faid  of  the  expulfion  of  the  urine,  the 
fphinfter  vefica  being  alfo  very  weak  in  new-born 
children.  To  which  we  may  add,  that  the  lead; 
irritation  from  fulnefs  or  acrimony  in  the  return  or 
bladder  throws  the  abdominal  mufcles  into  contrac- 
tion in  young  children,  both  on  account  of  the  ex- 
treme fenfibility  and  irritability  of  their  whole  ner- 
vous fyftems,  and  becaufe  they  have,  as  yet,  no 
affociated  influences  over  the  mufcles  of  the  abdomen , 
whereby  to  reftrain  their  contra&ions. 


As  the  fphindters  of  the  return  and  bladder  crain 
ltrength,  more  force  is  required  to  expel  the  faces 
and  urine  However,  it  appears,  that  thefe  mufcles  ' 
uiually  exhauft  themfelves,  previoufly  to  the  inftant 
of  expulfion,  thus  giving  free  fcope  to  their  anta- 
gonifts.  For,  according  to  theory,  they  ought  to  be 
contracted  fooner  and  ftronger  than  their  antagonifts, 
as  being  nearer  to  the  feat  of  irritation. 

The  anions  of  vomiting,  and  expulfion  of  the 
faces,  are  very  nearly  related  to  one  another  in  th^ir 
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quently,  that  vibrations  cannot  run  from  it  to  the 
orifice  of  the  ftomach  along  the  peritoneum , nor  vice 
verfa.  The  fame  obfervation  holds  in  itfpecl  of  the 
fphinffter  of  the  bladder. 

The  circumftances  attending  the  exclufion  of  the 
foetus,  which  continues  automatic  perfectly  or  nearly, 
may  be  much  illuftrated  by  what  is  here  delivered 
concerning  the  expulfion  of  th e faces. 

PROP.  XLVII. 

"To  explain  the’ Manner  and  Degree  in  which  the  automa- 
tic A Elions,  mentioned  under  the  lajl  Propofilion , are 
influenced  by  voluntary  and  femivolunt ary  Powers. 


When  young  children  continue  to  fuck,  or  maf- 
ticate  a taftelefs  body  put  between  their  lips,  or 
into  their  mouths,  we  may  conceive,  that  the  aftions 
of  fuftion  and  maftication  begin  to  pafs  from  their 
automatic  towards  their  voluntary  ftate.  Drinking 
out  of  a veil'd,  fo  as  to  draw  up  the  liquid,  is  learnt, 
in  part,  from  fucking  the  breaft,  in  moft  caies j but 
it  may  be  learnt  without,  as  is  evident  in  thofe  chil- 
dren that  are  drv-nurfed.  Maftication,  when  it  ap- 
proaches to  a perfect  ftate  in  children,  is  chiefly  vo- 
luntary, the  fir  ft  rudiments  receiving  perpetual 
changes,  fo  as  to  fall  in  more  and  more  with  pleafure 
and  convenience.  See  Prop.  22.  Cor.  1.  In  adults, 
both  fuction  and  maftication  follow  the  command  of 

the  will  with  entire  readinefs  and  facility.  The  man- 
ner in  which  this  is  effected  has  been  already  explained 
in  treating  of  the  voluntary  power  of  grafping. 

Decdutition  of  infipid  liquors  becomes  voluntary 
early.3  But  it  is  difficult,  even  for  iome  adults,  to 
fwallow  pills  and  bolufes,  though  taftelefs ; and  very 
naufeous  liquids  are  fometimes  reje&ed  by  them  au- 
tomatically, as  well  as  by  young  children.  JThc 


Of  the  S.enje  of  Tade.  177 

aftion  of  deglutition  affords  manifed  evidences  of 
the  gradual  tranfitron  of  automatic  motions  into  vo- 
luntary ones,  as  well  as  of  voluntary  ones  into  fuch 
as  are  fecondarily  automatic.  For,  in  common  cafes, 
we  fwallow  without  the  lead  exprefs  intention. 

When  the  dice  of  a child  or  adult  is  diflorted  upon 
the  fight  of  a naufeous  medicine,  which  has  before 
produced  didortions  automatically,  i.  e.  from  the 
impreffions  made  on  the  mouth  and  fauces , we  lee  an 
evident  indance  of  the  power  of  affociated  circum- 
ftances ; and  may  have  the  conception  of  voluntary 
powers,  derived  from  a fuccelfion  of  fuch  alfociations, 
made  eafy  to  the  imagination. 

The  per iftaltic  motion  of  the  domach  and  bowels 
remains  automatic  to  the  lad,  depending  partly  on 
the  vibrations  defcending  from  the  brain,  partly  on  the 
impreffions  made  on  the  villous  coat.  It  cannot  de- 
pend on  affociated  circumdances  in  its  common  date, 
becaufe,  being  perpetual,  it  is  equally  affociated  with 
every  thing,  i.  e.  particularly  fo  with  nothing. 
However,  as  grateful  aliments  increafe  it,  the  fight 
of  them  may  do  the  fame  by  affociation.  Could  we 
fee  our  domachs  and  bowels,  it  is  probable,  that 
we  fhould  get  fome  degree  of  voluntary  power  over 
them. 

Vomiting  is  fomeiimes,  and  a naufea  often,  excited 
by  affociated  circumdances ; and  there  have  been 
indances  of  perfons  who  could  vomit  at  pleafure,  by 
fird  introducing  fome  of  thefe.  But,  I fuppofe,  this 
a&ion  never  follows  the  mere  command  of  the  wiil, 

1 without  the  intervention  of  fome  drong  affociated 
circumdance.  We  have,  in  like  manner,  a femi- 
voluntary  power  of  redraining  vomiting,  for  a time 
at  lead,  by  means  of  ideas  of  decency,  fhame, 
fear,  &c. 

Some  perfons  have  a power  of  expelling  flatulen- 
cies from  the  doir.ach  in  a manner  which  is  almod 
voluntary  ; and  many  imitate  an  automatic  hiccough 

Vol.  I.  bT  very 
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very  exaftly.  It  facilitates  thefe  ^powers,  that  both 
the  motions  here  confidered  are  very  frequent,  ef- 
pecially  during  childhood.  Thofe  who  can  hic- 
cough voluntarily,  attain  to  it  by  repeated  trials,  as 
in  other  cafes  of  voluntary  adlions. 

The  fpafms,  and  violent  motions  of  the  bowels, 
Cannot  be  expe&ed  to  become  voluntary.  They  do, 
however,  feem  to  return,  in  many  cafes,  from  lefs 
and  lefs  bodily  caufes  perpetually,  on  account  of  aflo- 
ciated  circumftances,  as  has  been  already  remarked. 

In  like  manner,  the  vibrations  which  run  up  the 
excretory  dufts  of , the.  glands,  muft  be  fuppofed  to 
remain  totally  under  the  influence  of  their  original 
caufes ; unlefs  we  except  the  contraction  of  the 
gall-du6t,  which  happens  fometimes  in  violent  fits 
of  anger.  This  may  perhaps  arife  from  vibrations 
excited  by  affociated  circumftances. 

Both  the  power  of  expelling  the  feces  and  urine, 
and  that  of  checking  this  expulfion,  are  under  the 
influence  of  many  aflbciated  circumftances,  and  vo- 
luntary to  a confiderable  degree.  And  it  will  eafily 
appear,  from  the  principles  of  this  theory,  that  they 
ought1  to  be  fo.  The  filling  the  cheft  with  air  by  the 
contraction  of  the  mufcles  of  infpiration,  is  a cir- 
cumftance  which  never  attends  thefe  aCtions  in  their 
purely  automatic  ftate.  Young  children  learn  it  by 
the  fame  fteps  as  they  do  other  methods  of  exerting 
the  greateft  force,  and  to  the  greateft  advantage. 
See  Prop.  22.  Cor.  1. 

It  deferves  notice  here,  that  the  aCtion  of  the 
mufcular  coat  of  the  ftomach  and  inteftines  is  far  lefs 
fubjeCt  to  the  ppwer  of  the  will,  than  that  of  the  great 
flefhy  mufcTes^jf  the  trunk  and  limbs.  1 he  efficient 
caufe  of  this  is  the  great  and  immediate  dependence 
which  the  aflion  of  the  mufcular  coat  has  upon  the 
fenfations  of  the  villous,  on  account  of  the  exquifite- 
jefs  of  thefe  fenfations,  their  conftant  recurrency,  and 
ie  contiguity  of  the  coats.  And  there  is  a perfect 
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agreement  of  the  final  caufe  with  the  efficient 
here,  as  in  other  cafes.  For  any  great  degree 
of  voluntary  power  over  the  rnufcular  coat  of 
the  bowels  would  much  difturb  the  digefcion  ot 
the  aliment  as  thofe  nervous  perfons  experience, 
who  are  fo  unhappy  as  to  be  exceptions  to  the 
general  rule,  through  the  influence  of  affociated  cir- 
cumftances.  v>  ^ 
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SECT.  III. 

OF  THE  SENSE  OF  SMELL. 

PROP.  XLVIII. 

To  affign  the  Extent  of  the  Organ  of  Smelly  and  to 
explain  in  general  the  different  Powers  of  which  it  is 
Pffeffed. 

Smell  may  be  diftjnguifhed  into  two  forts: 
firft,  that  exquilite  fenfation,  which  odoriferous 
bodies  imprefs  upon  the'  nofe  by  means  of  alternate 
infpiration.  This  is  fmell,  in  the  peculiar  and  moft: 
proper  fenfe  of  the  word ; and  it  refides  chiefly, 
or  perhaps  entirely,  in  that  part  of  the  pituitary  mem- 
brane which  inverts  the  cells  of  the  offa  Jpongiofa. 
Secondly,  That  fenfation  or  flavour,  which  moft  kinds 
of  aliment  and  medicines  imprefs  upon  the  whole 
pituitary  membrane  during  mafticatibn,  and  juft  after 
deglutition.  And  this  laft  makes  a principal  part  of 
the  pleafures  and  pains  which  are  ufually  referred  to  the 
tafte.  For  when  a perfon  has  a cold,  i.  e.  when!  the 
pituitary  membrane  is  obftru&ed  and  loadea^with 
mucusy  meats  lofe  their  agreeable  flavours ; and  the 
fame  thing  happens  in  a polypus  narium. 

Befides  this,  it  is  to  be  obferved,  that  the  pituitary 
membrane  has  an  exquifite  fenfibility,  which  may-be 
referred  to  the  head  of  feeling.  For  adtive  powders, 
i.  e.  fternutatories,  feem  to  irritate  the  membrane  of 
the  nofe  in  the  fame  way,  as  they  do  a part  of  the 
Ikin  deprived  of  the  cuticle,  only  in  a greater  degree, 
and  more  immediately.  And  thus  fmells  themfelves 
may  be  referred  to  the  head  of  feeling ; fince  ftrong 
fmells  are  often  obferved  to  occafion  fneezing. 

It  may  alfo  be  remarked,  that  as  the  organ^of 
feeling  paflcs  infenfibly  into  that  of  tafte,  fo  the  organ 
H of 
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of  tafte  does  into  that  of  fmell.  And  thele  three 
fenfes  have  a much  greater  rcfemblance  to  one  ano- 
ther, than  any  of  them  has  to  the  fight,  or  to  the 
hearing  j or  than  the  fight  and  hearing  have  to  each 
other.  However,  the  organ  of  feeling  is  diftinguifhed 
from  that  of  tafte  by  its  being  covered  with  the  hard 
cuticle,  and  the  organ  of  tafte  fiom  that  of  fmell 
by  the  laft’s  being  extended  upon  bones ; fo  as  to  be 
much  more  fenfible  and  irritable  upon  that  account. 
Xo  which  we  may  add,  that  as  a watery  fluid  is  the 
proper  menftruum  for  the  diffolution  of  fapid  par- 
ticles, and  conveyance  of  their  taftes,  fo  fmells  feem 
to  make  their  impreffions  by  means  of  air-particles. 


PROP.  XLIX. 

To  examine  how  far  the  general  Phenomena  of  Smell 
are  agreeable  to  the  Doftrine  of  Vibrations. 

TatL.  .-a.. 

mm 

Here  we  may  obferve,  firft,  that,  fince  the  fmells 
of  bodies  diffufe  themfelves  in  general  to  great  dif- 
tances,  and  in  fome  cafes  to  immenfe  ones,  the  odo- 
riferous particles  muft  repel  each  other ; and  con- 
fequently  be  eafily  fufceptible  of  vibratory  motions, 
for  the  fame  reafons  as  the  particles  of  common  air, 
or  thofe  of  the  sther.  We  may  even  fuppofe,  that 
odoriferous  particles  are  thrown  off  by  vibratory  mo- 
tions in  the  body  that  emits  them. 

May  not,  however,  the  odoriferous  particles  be 
attra&ed  by  the  body  which  emits  them,  after  they 
have  receded  from  it  to  a certain  diftance,  and  fo 
follow  it,  in  fome  meafure,  like  an  atmofphcre  ? It 
is  hard  to  account  for  the  fmall  or  no  diminution  of 
weight  in  odoriferous  bodies,  after  they  have  con- 
tinued to  emit  fmells  for  a long  time,  but  upon  fome 
fuch  fuppofition. 

N 3 Secondly, 
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Secondly,  Heat,  friCtion,  and  effervefcence,  are 
all  very  apt  to  excite  and  increafe  fmells  j and  have 
all  a connection  with  vibratory  motions  in  the  judg- 
ment of  molt  philofophers. 

Thirdly,  Since  heat  and  friCtion  excite  and  increafe 
fmells,  tbefe  may  have  fome  connection  with  elec- 
tricity ; which  is  fuppofed  by  many  philofophers  to 
depend  upon  vibratory  motions.  And' as  air-particles 
are  eleftrics  per  fe'y  they  may  have,  on  this  account, 
a peculiar  fitnefs  for  conveying  and  impreffing  fmells. 
May  not  air-particles, * ana  odoriferous  ones,  repel 
each  other  ? 

Fourthly,  It  is  ufual,  when  we  defire  to  receive  a 
fmell  in  full  ftrengtji  and  perfection,  to  make  quick, 
fhort,  alternate  infpirations  and  expirations.  This 
correfponds  to  the  rubbing  the  ends  of  the  fingers 
upon  the  body  to  be  examined  by  feeling,  and  the 
tongue  againft  the  palate  in  tailing.  And  all  thefe 
three  aCtions  appear  to  be  fome  prefumptiop  in  favour 
of  the  doCtrine  of  vibrations. 

Fifthly,  The  greatnels  and  quicknefs  of  the  effeCt 
of  odours  upon  the  whole  nervous  fyllem  feem  very 
fuitable  to  the  doCtrine  of  vibrations.  For  this  mult 
be  owing  to  the  mere  impreffion  of  fome  motion, 
there  not  being  time  for  the  abforption- of  particles 
fufficient  for  the  effeCt  produced.  When  fweet  fmells 
caufe  a fudden  faintnefs,  and  deliquium  animi , they 
may  perhaps  agitate  the  whole  fyllem  of  fmall  me- 
dullary particles  fo  much,  as  to  make  them  attraCl  each 
other  with  fufficient  force  to  Hop  all  vibratory  mo- 
tions ■,  juft  as  has  been  obferved  of  the  particles  of 
mufcular  and  membranous  fibres.  And  the  imells  to 
which  a perfon  has  an  antipathy,  may  have  been  ori- 
ginally fweet,  or  lie  fo  near  the  confines  of  pleafure, 
as  to  propagate  their  vibrations  much  farther  than 
original  fetids  can.  For  thele  feem  to  revive  from 
fainting  by  making  a vigorous  impreffion  on  the  nofe, 
which  yet  is  not  propagated  freely  over  the  whole 

fyllem  * 
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fyftem ; or,  if  it  be,  will  occafion  immediate  fick- 
nefs  and  fainting.  Fetids  in  this  referable  other  pains, 
which,  if  moderate,  excite ; if  very  violent,  over- 
power. 

If  it  be  objedted  to  this,  that  fuch  fragrant  fmells, 
as  a perfon  has  an  antipathy  to,  are  difagreeable  to 
him  in  the*  higheft  degree,  and  tljat  upon  the  fit  ft 
perception ; aub  that  the  fmell  of  thofe  ietids,  which 
revive,  as  of  afa  feetida , fpint  of  hartfhorn,  &c.  is 
agreeable  to  many ; 1 anfwer,  that  thefe  two  oppo- 
fite  changes  feem  to  arile  'merely  from  aftbeiation. 
The  faintnefs  and  revival,  attending  thefe  fmells 
refpedtively,  muft,  by  affociation,  transfer  the  vefti- 
ges  and  miniatures  of  themfelves  upon  the  firft  per- 
ception of  the  fmells,  whole  aflbeiates  they  are. 

Sixthly,  It  is  agreeable  to  the  notion  of  vibrations, 
that  fpirituous  liquors,  and  opium,  fhoukl  produce 
their  appropriated  effedts  by  fmell,  as  . well  as  by 
being  taken  into  the  ftomach,  as  they  are  found  to  do 
in  fadt.  . For,  if  thefe  effedts  arile  from  fpecific  vi- 
brations, the  mere  impreftlon  of  fmall  adtive  particles 
pnay  be  lufficient  for  the  purpofe  of  producing  them. 
We  muft,  however,  fuppofe  that  the  exhalations  or 
odoriferous  bodies  are  imbibed  in  fome  fmall  degree 
by'the  abforbing  veftels  of  the  membrana  fchneideriana. 
We  mighc  fhew  by  parity  of  reafon,  that  the  great 
fubtlety  of  odoriferous  effluvia  favours  the  dodtrine 
of  vibrations. 

Though  odoriferous  particles  are  more  fubtle  than 
the  fapid  ones,  yet  they  are  perhaps  grofler  than  the 
rays  of  light.  For  the  fmoke  of  a tallow  candle  ceafes 
to  fmell,  when  it  begins  to  lliine,  i.  e.  when  it  is  more 
attenuated  by  hear.  Since  therefore  the  vibrations 
from  heat  are  probably  fmaller  tharwthofe  from  light, 
we  may  range  the  vibrations  of  the  medullary  fubftance 
in  the  following  order,  in  refpedt  of  fubtlety ; hear, 
light,  fmell,  taftes,  tangible  impreftions,  and  the  vibra  - 
tions of  the  air,  from  which  found  arifes.  But  it  is  to 
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be  obferved,  that  thefe  laft  may  excite  much  more 
frequent  vibrations  in  the  auditory  nerve,  than  thofe 
of  the  founding  body,  to  which  they  correfpond : 
iuft  as  the  vibrations  from  fridtion  are  much  more 
numerous,  than  the  ftrokes  of  fridtioq  ; and  the  tre- 
mors of  the  particles  of  an  anvil  much  more  numer- 
ous, than  the  ftrokes  of  the  hammer.  . 


PROP.  1,. 

To  examine  how  far  the  fpecific  Differences  of  Odours 
are  agreeable  to  the  Dotlrine  of  Vibrations. 

This  proportion  is  analogous  to  the  thirty-eighth, 
in  which  the  agreement  of  the  fpecific  differences 
of  taftes  with  the  dotftrine  of  vibrations  is  confidered ; 
and  may  be  illuftrated  by  it.  One  may  lay  indeed, 
that  tafte  and  fmell  are  fo  nearly  allied  to  each  other, 
that,  if  one  be  performed  by  vibrations,  the  other 
jtauft  alfo.  1 will  repeat  two  principal  obfervations. 
pi  Firft,  If  the  varieties  of  kind  in  vibrations  be  com- 
'bined  with  thofe  of  degree,  we  fhall  have  a large  fund 
for  explaining  the  various  fragrant  and  fetid  fmells, 
notwithftanding  that  the  firft  always  agree  in  falling* 
fhort  of  the  folution  of  continuity,  the  laft  in  going 
beyond  it. 

Secondly,  The  differences  of  kind  in  fmells  are 
not  fo  many  as  may  appear  at  firft  fight,  a difference 
in  degree  often  putting  on  the  appearance  of  one  in  - 
kind.  Thus  an  onion  cut  frefh,  and  held  clofe  to 
the  nofe,  fmells  very  like  afa  foetida  ; and  afa  fcetida , 
in  an  evanefcent  degree,  like  onion  or  garlic.  Thus 
a dunghill  at  a diftance  has  fmelt  like  mufk,  and  a 
dead  dog  like  elder- flowers.  And  fetids  are  laid  to 
enhance  the  flavour  of  fragrants.  The  three  laft  in- 
ftances  fhew,  that  plealure  and  pain  are  very  nearly 
allied  to  one  another  in  this  fenfe  alfo. 
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PROP.  LI. 

To  explain  in  what  Manner , and  to  what  Degree, 
pleafant  and  unpleafant  Odours  contribute , in  the 
IVay  of  Affociation , to  form  our  intellectual  Pleafures 
and  Pains. 

It  will  be  evident,  upon  a moderate  attention,  that 
the  grateful  lmells,  with  which  natural  productions 
abound,  have  a great  fhare'  in  enlivening  many  of  our 
ideas,  and  in  the  generation  of  our  intelleCtual^plea- 
fures;  which  holds  particularly  in  refpeCt  of  thole  that 
arife  from  the  view  of  rural  objects  and  fcenes,  and 
from  the  reprefentations  of  them  by  poetry  and  paint- 
ing. This  fource  of  thefe  pleafures  may  not  indeed 
be  eafy  to  be  traced  up  in  all  the  particular  cafes ; but 
that  it  is  a fource,  follows  neceffarily  from  the  power 
of  affociation. 

In  like  manner,  the  mental  uneafinefs,  which  at- 
tends fhame,  ideas  of  indecency,  &c.  antes  in  a con- 
fiderable  degree,  from  the  offenfive  fmells  of  the  cx- 
; crementitious  difcharges  of  animal  bodies.  And  it 
\ is  remarkable  in  this  view,  that  the  pudenda  are  fitu- 
^^ated  near  the  paffages  of  the  urine  and  faces , the 
two  moft  offenfive  of  our  excrements. 

We  may  fuppofe  the  intellectual  pleafures  and  pains, 
which  are  deducible  from  the  flavours,  grateful  and 
ungrateful,  that  afcend  behind  the  uvula  into  the  nole 
during  maftication,  and  juft  after  deglutition,  to  have 
been  confldered  in  the  laft  ieCtion  under  the  head  of 
tafte,  fince  thefe  flavours  are  always  efteemed  a part 
of  the  tafles.  of  aliments  and  medicines.  And  in- 
deed the  olfaCtory  nerves  feem  to  have  as  great  a fhare 
in  conveying  to  us  both  the  original  and  derivative 
pleafures,  which  are  referred  to  the  tafte,  as  the  nerves 
of  the  tongue  ; which  may  help  us  to  account  for  the 
largenefs  of  thofe  nerves  in  men,  to  whom  fmell, 
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properly  fo  called,  is  of  far  lefs  confequence  than  any 
other  of  the  fenfes,  and  tafte  of  the  greateft,  while 
yet  the  nerves  of  tafte  are  comparatively  final]. 

We  may  add  here,  that  the  fmell  is  a guide  and 
guard  placed  before  the  tafte,  as  that  is  before  the 
ftomach,  in  a great  degree  in  men,  but, much  more 
fo  in  brutes',  who  have  fcarce  any  other  means,  than 
that  of  fmell,  whereby  to  diftinguifh  what  foods  are 
proper  for  them.  It  is  likewiie  probable,  that  the 
fmell  is  a guard  to  the  lungs ; and  that  the  grateful 
odours  of  flowers,  fruits,  and  vegetable  produdtions, 
in  genera],  are  an  indication  of  the  wholefomenefs 
of  country  air ; as  the  offenfivenefs  of  putrefadtion, 
fulphureous  fumes,  &c.  warn  us  beforehand  of  their 
mifchievous  effedts  upon  the  lungs.  However,  the 
rule  is  not  univerfal  in  either  cafe. 

PROP.  LII. 

To  give  an.  Account  of  the  Ideas  generated  by  the  fever  ai 

Odours. 

What  has  been  delivered  concerning  the  ideas 
of  feeling  and  tafte,  may  be  applied  to  the  fmell. 
We  cannot,  by  the  power  of  our  will  or  fancy,  railed 
up  any  miniatures  or  ideas  of  particular  fmells,  fo  as 
to  perceive  them  evidently.  However,  the  affociated 
circumftances  feem  to  have  fome  power  of  affedting 
the  organ  of  fmell,  and  the  correfponding  part  of 
the  brain,  in  a particular  manner;  whence  we  are 
prepared  to  receive  and  diftinguifh  the  feveral  fmells 
more  readily,  and  more  accurately,  on  account  of  the 
previous  influence  of  thefe  affociated  circumftances. 
And,  converfely,  the  adtual  lmells  of  naturaloodies 
enable  us  to  determine  them,  though  we  do  not  fee 
them,  always  negatively,  and  often  pofltively,  i.  e. 
by  fuggefting  their  names,  and  vifible  appearances. 

And,  when  we  are  at  a lofs  in  the  laft  relpedt,  the 
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name  or  vifible  appearance  of  the  body  will  immedi- 
ately revive  the  connexion. 

PROP.  LTIL 

To  explain  the  automatic  Motions , which  arife  from  the 
Impreffions  made  on  the  Organ  of  Smell. 

These  automatic  motions'are  of  three  kinds,  viz. 
the  infpiration,  by  which  young  brute  animals,  efpe- 
cially  quadrupeds,  imprefs.- and  increafe  the  odours 
of  their  refpeCtive  foods  ; the  contraction  of  the  fauces , 
and  upper  part  of  the  gullet,  which  arifes  from  thofe 
agreeable  flavours,  which  afcend  behind  the  uvula 
into  the  nofe;  and  the  a&ion  of  fneezing. 

As  to  the  firft ; it  is  peculiar  to  brutes,  children 
not  ufing  any  methods  of  improving  odours,  till  they 
are  arrived  at  two  or  three  years  of  age.  The  reafons 
of  this  difference  may  be,  that  the  fmell  in  many 
brutes  is  the  leading  fenfe ; that  their  notes  are  long 
and  large,  and ’the  ojfa  fpongiofa  hollowed  by  innumer- 
able cells ; whereas  in  young  children  the  nofe  is 
depreffed  ; the  pituitary  membrane  loaded  with  mu- 
cus ; and,  when  they  grow  up,  the  acutenefs  of  their 
‘fmell  is  far  inferior  to  that  of  quadrupeds-. 

If  it  be  Paid,  that  this  aCtion  is  not  automatic  in 
brutes,  but  an  inftinCt,  which  they  bring  into  the 
world  with  them ; 1 anfwer,  that  the  nearnefs  of  the 
mufcles  aflfedted,  viz.  thofe  which  dilate  the  nofe, 
larynx , and  lungs,  to  the  feat  of  the  impreflion, 
makes  it  probable,  that  the  motion  depends  upon 
the  fenfation,  as  in  other  inftances  mentioned  in  thefe 
papers,  Tome  of  which  are  allowed  by  all. 

It  may  be,  that  fomething  of  the  fame  kind  takes 
place  in  young  children,  as  foon  as  their  fmell  begins 
to  be  fufficiently  acute.  But  it  is  fo  mixed  with, 
and  modelled  by,  voluntary  motions,  as  to  be  fepa- 
rately  indifcernible. 
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The  fecond  motion,  or  the  contraction  of  the 
fauces , and  upper  part  of  the  oefophagus,  from  the 
grateful  flavours  which  afcend  up  into  the  noftrils  be- 
hind the  uvula,  is  part  of  the  action  of  deglutition; 
but  it  could  not  properly  be  mentioned  in  the  laft  flec- 
tion,, becaufeut  arifes  from  a fenfation  referred  to  this. 

Ungrateful  flavours  have  often  a contrary  effect, 
and  extend  their  influence  fo  far  as  to  preclude  the 
pafiage  through  the  gullet,  and  even  throw  back  the 
ungrateful  liquid  or  morfel  with  violence.  And  we 
may  obferve,  that,  in  many  other  cafes  alfo,  when 
the  pleafure  pafles  into  pain,  the  automatic  motion 
thereon  depending  paflfes  into  one  of  an  oppofite  na- 
ture ; juft  as  in  algebra,  when  an  affirmative  quan- 
tity in  the  data  is  changed  into  a negative  one,  a 
like  change  is  to  be  made  fometimes,  and  yet  not 
always,  in  the  concluflon. 

Ic  deferves  notice  here,  that  pinching  the  nofe 
prevents  the  perception  of  thefe  flavours,  as  it  feems, 
by  checking  the  vibrations,  which  would  run  along 
the  pituitary  membrane.  ' When  the  flavours  are 
very  pungent,  they  fix  in  the  tip  of  the  nofe ; or,  if 
this  be  hindered  by  pinching  the  nofe,  they  fly  to 
the  uvula>  which  is  the  neareft  extreme  part  to  this. 

In  like  manner,  pinching  the  nofe,  or  prefling  the 
lacrymal  bag,  whofe  memb’rane  fcis  continuous  to  the 
pituitary  one,^  checks  the  fenfation  that  gives  rife  to 
fneezing.  And  when  looking  at  a ftrong  light  ex- 
cites this  action,  or  acrid  vapours  make  the  eyes 
water,  we  may  conjecture,  that  vibrations  pafs  through 
the  lacrymal  duct  from  the  eye  to  the  nole  in  the 
firft  cafe,  and  from  the  nofe  to  the  eye  in  the  laft. 
The  watering  of  the  eyes  from  drinking  haftilv, 
efpecially  pungent  liquors,  from  plucking  a hair  out 
of  the  noftrils,  and  from  fternutatories,  admit  of  a 
like  explication. 

And  thefe  inftances  may  help  to  explain  the  fenfa- 

tions  in  the  fauces , uvula , and  tip  of  the  nofe,  alfo 
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the  flowing  of  tears  from  the  eyes,  which  attend 
grief.  I conjedure  that  the  ftomach  is  particularly 
affeded  in  grief ; and  that  it  fends  up  vibrations, 
along  the  common  membrane,  to  the  fauces , uvula , 
tip  of  the  nofe,  and  eyes.  However,  the  diforder 
of  the  medullary  fubflance  is  great  and  general  in 
great  mental  uneafineffes. 

As  to  fneezing,  no  one  can  doubt  its  being  au- 
tomatic. And  it  is  reafonable  to  exped,  that  the 
mufcles  adually  concerned  in  it,  viz.  thofe  .of  in- 
fpiration,  and  the  eredora  of  the  head  and  neck, 
fhould  be  affeded  by  vivid  fenfations  in  the  pituitary 
membrane.  It  feems  alfo  to  me,  that  the  mufcles 
which  flop  the  paffage  through  the  nofe,  ought  to  be 
contraded  firft,  /.<?.  , during  the  infpiration,  as  being 
nearer  to  the  feat  of  irritation  ; and  afterwards  re- 
laxed during  expiration,  partly  by  their  having  ex- 
haufted  their  own  power,  partly  by  the  contradion  of 
their  antagonifts,  which  are  irritated  alfo.  The  con- 
trary happens,  but  for  the  fame  general  reafons,  in 
the  adion  of  deglutition  as  has  been  already  ob- 
ferved,'  And  there  is  a remarkable  coincidence  of 
the  efficient  and  final  caufes  in  both  thefe  inftances^  ' 

In  fpeaking  of  the  fources  of  motory  vibrations 
above.  Prof.  18.  I fuppofed,  that,  juft  before  the 
motory  vibrations  excited  by  the  irritation  of  mem- 
branes took  place,  the  fenfory  ones  in  them  were 
checked  by  the  general  contradion  of  their  fibres, 
in  all  their  diredions.  And  I mentioned  fneezing, 
as  affording  an  inftance  of  this.  For  the  fenfation, 
which  caufes  it,  difappears  the  inftant  before  the 
in! piration ; and,  if  this  be  not  ftrong  enough,  i.  e. 
if  the  mufcles  do  not  receive  the  vibrations  from  the 
pituitary  membrane  with  fufficient  freedom,  it  re- 
turns again  and  again,  being  increafed  by  this  reci- 
procation, till  at  laft  it  caufes  fneezing.  It  feems 
agreeable  to  this  account,  that  the  paffage  of  air, 
cold  abfolutelv  or  relatively,  through  the  nofe,  will 

often 


190  Of  the  Senfe  of  Smell. 

often  occafion  freezing;  and  through  the  mouth, 
yawning.  For  cold  air  mud  contraft  the  mem- 
branes, along  whofe  furfaces  it  paffes. 

When  freezing  roufes  from  a dupor,  it  may  be 
fuppofed  to  excite  the  ufual  degree  and  kind  of  vi- 
brations in  the  medullary  fubdance  of  the  brain,  by 
fuch  a moderate  concudion  of  it,  as  lies  within  the 
limits  of  nature  and  health. 
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LIV. 


To  explain  the  Manner  and  Degree , in  which  the  au- 
tomatic ATionSy  mentioned  in  the  lajl  Propofition , are 
influenced  by  voluntary  and  Jemisuoluntary  Powers. 

s 

(BL  The  frort,  quick,  alternate  infpirations  and  ex- 
pirations, by  which  we  diftinguifh  fmells  in  perfec- 
tion, are  in  men,  totally  or  nearly,  a voluntary 
a&ion,  derived  partly  from  common  refpiration, 
partly  from  freezing,  the  profpedt  of  pleafrre  and 
convenience  concurring  to  it,  and  modelling  it,  as 
in'  other*  cafes.  It  feems  alfo,  that  in  brutes  this 
action  mud  pafs  from  its  pure  ^automatic  date  to 
fome  degree  of  a voluntary  one. 

In  what  manner  and  degree"” deglutition  is  volun- 
tary, has  been  confidered  already.  n 

Sneezing  is  checked  for  a time  by  attention,  frr- 
prize,  and  all  drong  mental  emotions.  It  may  all'o 
be  performed  voluntarily ; but  then  the  force  is  much 
inferior  to  that  of  automatic  freezing.  The  lame 
may  be  obferved  of  hiccough,  coughing,  yawning, 
dretching,  &c.  and  is  vefy  agreeable  to  the  deri- 
vative nature  of  thefe  motions,  when  voluntary,  i.  e. 
when  performed  by  motory  vibratiuncles.  T.  lie  ac- 
tion of  freezing  is  differently  modelled  by  voluntary 
and  femivoluntary  powers  in  different  perfons. 
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SECT.  IV. 

OF  THE  SENSE  OF  SIGHT. 

PROP.  LV.  , 

To  determine  the  immediate  Organ  of  Sight,  and  explain 
its  Powers  in  general. 

Since  the  retina  is  an4  expanfion  of  the  optic 
:sierve,  we  may  conclude,  from  the  analogy  of  the 
other  fenfes,  that  it  is  the  immediate  organ  of  fight. 
Nor  is  the  want  of  iqqfibility  in  the  button  of  the 
(■l  optic  nerve,  a fufficient  objection  to  this ; as  the 
IP  minute  ftrudture  arid  difpofition  of  the  parts  of  this 
button  are  not  known. 

We  may  alfo  reafon  thus  to  the  fame  purpofe.  It 
may  be  expected,  that  the  immediate  organ  of  fighc 
fhould  be  either  black  or  white,  that  fo  it  may  bear  a 
relation  of  indifference  to  all  the  colours.  But  if 
we  admit  the  dodtrinefcof  vibrations,  black,  ab- 
forbing  all  kinds  of  rays,  would  make  a confufion 
of  vibrations,  whereas  white,  by  refledting  all,  might 
retain  the  impreffed  vibrations  diftinctly.  The  re- 
tina is  therefore  peculiarly  fitted  for  the  immediate 
organ  of  fight,  and  the  choroides  the  contrary.  We 
may  add  farther,  that  the  retina , by  refledting  rays 
| copioufly,  prevents  their  arrival  at  the  choroides. 

For  the  accurate  diftindtion  of  the  feveral  vifible 
points  of  qbjedts,  it  is  necefiary,  that  thefe  be  placed 
within  thei  limits  of  diftindt  vifion ; and  alfo,  that 
the  coats,  dnd  humours  of  the  eye  be  fo  circum- 
ftanced,  as  to  bring  the  Several  pencils  of  rays, 
which  proceed  from  each  vifible  point,  accurately  or 
nearly,  to  a correfponding  point  uport  the  retina. 
I his  is  diftindt  vifion.  But  colours  alone  may  be 

daftinguifhed 
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diftinguiflied  from  each  other  without  any  exadt  con- 
formation of  the  eye.  Thus  vifion  may  be  reckoned 
of  two  kinds,  as  feeling,  tafte,  and  fmell,  have  been. 

PROP.  LVI. 

To  examine  how  far  the  Phenomena  of  Colours  are 
agreeable  to  the  Dottrine  of  Vibrations. 

Here  I will  make  two  fuppofitions. 

Firft,  That  the  extreme  red  rays  at  F M,  Optics , 
book  I.  part  11.  fig-  4-  excite  vibrations  in  the  re- 
tina, which  are  to  thole  excited  by  the  extreme  violet 
rays  at  A G , as  i to  1,  in  refped  of  frequency. 

Secondly,  That,  in  going  from  the  extreme  red 
to  the  extreme  violet,  the  excefs  of  vibrations  ex- 
cited by  each  colour,  above  thole  of  the  extreme  red, 
will  be  proportional  to  its  diftance  from  the  extieme 

If  we  admit  thefe  two  fuppofitions,  then  the  vi- 
brations excited  by  the  extreme  red,  by  the  limit  of 
red  and  orange,  of  orange  and  yellow,  yellow  and 
crreen,  green  and  blue,  blue,, and  Jndigo,  indigo  and 
violet,  and  by  the  extreme  violet,  as  thefe  colours 
are  fixed  by  Sir  Ifaac  Newton , will  be  to  one  another 
in  frequency,  refpe&ively,  as  the  eight  numbers  ioo, 
ii2i,  120,  i33l>  MO,  i66|-,  i77j,  and  aooj  the 
diftances  of  thefe  feveral  limits,  and  of  the  extreme 
violet,  from  the  extreme  red,  being  to  one  another 
refpedively,  as  the  feven  numbers  i2i,  20,  33-J-,  5°, 
664,  774,  and  too. 

Now  the  firft  fuppofition  may  be  rendered  pro- 
bable thus.  The  intervals  of  the  fits  of  eafy  re- 
fledion  and  tranfmiffion  of  the  red  and  violet  in 
the  fame  medium,  and  Tame  angle  of  refraftion, 
are  nearly  as  5 to  3..  See  Optics , book  It.  obi.  13, 
14.  and  prop.  16.  But  the  red  is  lets  redrafted  by 
the'1  coats  and  humours  of  the  eye  than  the  violet. 
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and  confequendy  will  not  have  its  intervals  To  much 
diminifhed  in  proportion  ; whence  they  may  be  to 
thofe  of  the  violet  as  6 to  3,  or  2 to  1,  at  their  ar- 
rival on  the  retina.  But  it  is  probable,  that  the  vi- 
brations of  the  rays  themfelves,  and  confequendy 
thofe  which  they  excite  in  the  retina , are  recipro- 
cally as  the  intervals  of  their  fits.  The  frequency 
therefore  of  the  vibrations  excited  by  the  extreme 
red  may  be  to  that  of  the  vibrations  excited  by  the 
extreme  violet  as  1 to  2,  according  to  the  firft  fup- 
pofition. 

The  fecond  fuppofition  is  an  eafy  ftep  after  the  firft. 

For  it  is  natural  to  fuppofe,  that  in  palling  from  F 
to  A , in  the  figure  above  referred  to,  equal  diftances 
fhould  produce  an  equal  increafe  of  vibrations,  which 
[ is  the  fecond  fuppofition. 

Upon  this  foundation  we  may  now  reafon  in  the 
following  manner. 

Firft,  The  feven  primary  colours,  eftimated  both 
from  their  limits,  and  their  middle  points,  excite 
vibrations,  which  are  to  each  other  in  the  fimpleft 
ratios  that  are  confident  with  each  other,  and  all 
comprehended  within  the  firft  and  moft  fimple  of 
all  ratios,  viz.  that  exprefled  by  the  two  fii ft  num- 
bers 1 and  2.  ^ ; 

Secondly,  The  fame  ratios  are  alfo  thofe  of  the 
five  tones,  and  two  femitones,  comprehended  within 
the  odtave  j as  might  well  be  exprdted.  For  mufic 
rnuft  take  thofe  which  are  moft  fimple,  and  moft 
confident  with  each  other. 

Thirdly,  Since  the  greens  are  refpedtively  to  the 
yellows,  on  one  hand,  as  9 to  8,  and  to  the  blues, 
on  the  other,  as  9 to  10,  i.  e>  in  the  proportion  of 
a tone;  alfo  to  the  reds,  on  one  hand,  as  4 to  3, 
and  to  the  violets,  on  the  other,  as  3 to  4,  i.  e.  in 
the  proportion  of  a fourth ; fince  farther,  the  yellows 
are  as  6 to  5,  i.  e.  thirds  minor,  to  the  reds,  as  4 to 
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5,  i.  e.  thirds  major,  to  the  blues,  and  as  2 to  3, 
i.  e.  fifths,  to  the  violets ; the  blues  as  5 to  6,  i.  e. 
thirds  minor,  to  the  violets,  and  as  3 to  2,  i.  e.  fifths, 
to  the  redsj  and  the  reds  as  9 to  16,  i.e.  fiat  fevenths, 
to  the  violets ; the  difference  of  vibrations  here  exhi- 
bited may  make  the  five  foregoing  colours  appear  dif- 
tind  from  each  other  to  the  mind,  for  the  fame  reafons, 
whatever  they  be,  as  take  place  in  founds.  For  natural 
bodies  refled:  all  thefe  colours  in  great  abundance,  and 
in  fuflicient  purity  for  this  purpofe.  We  may  begin 
from  green,  as  the  mod  common  of  all.  When  this, 
as  reflected  by  grafs,  fuppofe,  has  been  fufficiently 
familiarized  to  the  eye  of  a child,  it  is  reafonable  to 
think,  that  it  m3y  be  diftinguifhed  from  yellow  and 
blue,  and  much  more  from  red  and  violet,  as 
refleded  by  flowers  j alfo  that  thefe  may  be  diftin- 
guifhed from  each  other.  And  it  feems  to  me,  that 
our  fixed  point  ought  to  be  placed  in  green,  from 
the  commonnefs  and  purity  of  the  green  of  the  third 
order,  i.  e.  of  grafs  and  vegetables  in  general.  For 
the  fame  reafons  one  may  exped,  that  the  feveral 
fhades  of  red,  orange,  green,  blue,  and  violet,  fhould 
be  confidered  as  feveral  degrees  of  the  fame  colour, 
viz.  on  account  of  the  fmall  difference  of  vibrations. 
At  lead  this  correfponds  to  the  ufual  method  of 
proceeding  in  other  things.  We  didinguifh  great 
differences  in  our  fenfations  by  new  names ; but 
refer  all  fuch  as  are  nearly  related  to  the  fame. 
And  thus  the  two  foregoing  fuppofitions  furnilh  us 
with  a natural  reafon  for  didinguifhing  the  primary 
colours  into  five,  viz.  red,  yellow,  green,  blue,  and 
violet  which,  agreeably  to  this,  were  all  that  Sir 
IJaac  Newton  himfelf  didinguifhed  the  oblong  folar 
image  into  for  fome  time,  as  may  appear  by  his 
Optical  Ledures. 

Fourthly,  Since,  if  we  proceed  from  the  green  to 
the  yellow  and  red,  on  one  hand,  and  to  the  blue  and 

violet,  on  the  other,  the  ratios  are  the  fame,  only  in- 
verted ; 
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verted  ; and  fince  there  is  a larger  interval  or  ratio 
between  the  yellow  and  red,  alfo  between  the  blue 
and  violet,  than  between  the  green  and  yellow,  or 
green  and  blue ; we  may  exped  to  have  two  more 
diftind  primary  colours  correfponding  to  each  other, 
and  to  the  two  femitones  in  an  odave.  -And  thus  it 
is.  Orange,  and  indigo,  are  fufficiently  diftind  from 
their  contiguous  ones,  viz.  orange  from  red  and 
yellow,  and  indigo  from  blue  and  violet;  and  yet 
approach  to  them.  And  thefe  feven  colours  thus 
fixed,  feem  to  be  all  that  we  can  well  call  diftind 
colours  amongft  the  primary  ones,  the  intermediate 
degrees  being  referred  to  fome  of  thefe  feven,  and 
called  fhades.  Of  compound  colours,  diftind  from 
all  the  primary  ones,  I fhall  fpeak  below* 

Fifthly,  It  is  remarkable  here,  that  the  order  of  the 
five  tones  and  two  femitones  of  an  odave,  which 
correfponds  to  the  order  of  the  feven  primary  colours, 
is  the  fecond  in  abfolute  perfedion  (which  I have 
from  a M S.  paper  of  Sir  Ifaac  Newton’s  on  mufic, 
not  yet  publifhed),  and  the  fiift  in  relative,  i.  e.  of 
thofe,  in  which  the  femitones  are  at  equal  diftances 
from  the  middle  or  extremes ; which  circumftance  is 
evidently  necefiary  in  the  order  of  the  colours.  For 
if  diftind  colours  arife  from  ratios,  and  a half-note 
colour  arife  next  after  the  red,  if  you  begin  at  one 
end,  a correfponding  one  ought  to  appear  next  after 
the  violet,  if  you  begin  at  the  other.  The  famenefs 
of  the  ratios,  that  muft  arife,  makes  this  necefTary, 
on  fuppofition,  that  the  diftindion  of  colours  is 
founded  on  ratios. 

Sixthly,  If  the  diftindion  of  colours  arife  from 
the  ratios  of  vibrations,  the  colours  may  be  expeded 
to  be  broader  where  the  vibrations  are  more  numer- 
ous, becaufe  a greater  addition  muft  be  made  to  a 
greater  number,  in  order  to  make  an  equal  ratio. 
And  there  is  a certain  breadth  for  each  of  the  colours 
refpedively,  which  fuits  each  fet  of  ratios  of  vibra- 

O 2 tions 
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tions  that  they  can  be  fuppofed  to  bear  to  one  another, 
according  to  any  fuppofed  law  of  increafe  of  the  vibra- 
tions in  palling  from  one  end  of  the  folar  image  to 
the  other.  Since  therefore  the  breadth  of  the  feven 
primary  colours,  as  determined  by  Sir  Ifaac  Newton , 
fuits  the  fimpleft  ratios  poffible,  according  to  the 
fimpleft  law  of  increafe  pofiible,  as  has  been  ex- 
plained above,  we  feem  to  have  from  thence  an 
argument  both  for  the  do&rine  of  vibrations  in 
general,  and  for  the  particular  ratios  of  vibrations 
here  alleged.  And  there  are  two  things  in  this 
matter  which  defer  ve  particular  notice.  Fir  ft,  that 
Sir  Ifaac  Newton's  fpeEtrum  was  about  ten  inches 
long  ; and  confequently,  the  breadths  of  the  feven  pri- 
mary colours,  red,  orange,  yellow,  green,  blue,  indigo, 
violet,  in  inches,  1,  25;  o,  75;  1,  33;  1,  66;  1, 
66;  1,  it;  2,  22;  which  magnitudes  are  fo  con- 
fiderable,  that  a fmall  error  in  fixing  the  limit  of  a 
colour  does  not  much  affed  their  mutual  ratios. 
Secondly,  That  the  limits  of  the  colours  were  deter- 
mined in  a way,  that  had  no  dependence  on  any 
hypothefis,  and  the  operation  repeated  feveral  times. 
However,  it  may  perhaps  be  worth  the  time  and 
' pains  of  fome  curious  experimenter,  to  examine  the 
breadths  of  the  feven  primary  colours  afrefh, 
and  compare  them  with  the  hypothefis  here 
propofed. 

Seventhly,  When  all  the  rays  refledcd  from  any 
natural  body  are  near  to  each  other,  as  in  the  yellows 
of  the  fecond  order,  and  in  the  blues  and  greens  of 
the  third,  we  may  fuppofe,  that  the  flower  vibrations 
are  accelerated  by  the  quicker,  and  the  quicker 
retarded  by  the  flower,  fo  as  to  compole  an  interme- 
diate colour,  fcarce  differing  fiom  homogeneal  light 
in  appearance  of  purity  ; juft  as  in  a bell,  the  flower 
vibrations  of  the  wider  part,  and  the  quicker  of  the 
narrower,  over-rule  each  other  mutually,  fo  as  to 
compofe  one  tone.  But  when  the  vibrations  of  the 

extreme 
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extreme  rays  are  greatly  different  from  each  other, 
it  i'eems  that  each  ought  to  keep  the  power  of  ex- 
citing its  proper  vibrations,  fo  as  to  make  the  colour 
of  the  middle  rays ; which  may  be  confidered  as  a 
kind  of  centre  of  gravity,  a dilute  one,  verging  to 
white.  And  white  itfelf,  when  in  perfection,  arifes 
*•  rrom  a due  proportion  of  all  the  forts  of  rays,  each 
primary  colour,  perhaps,  keeping  its  own  peculiar 
vibrations,  and  the  feveral  /hades  of  each  primary- 
colour  vibrating  in  the  fame  time  as  the  middle  point. 
When  t\yo  colours  confiderably  different,  as  red  and 
blue,  yellow  and  violet,  red  and  violet,  are  com- 
pounded, they  neither  refemble  the  intermediate  ho- 
mogeneal  one,  nor  make  a white.  Not  the  firft,  be- 
caufe  they  are  at  fo  great  a diftance,  that  each  can 
keep  its  own  vibrations,  contrary  to  what  happens  in 
colours  refembling  homogeneal  ones;  not  a white, 
becaufe  there  is  not  a fufficient  number  of  differing 
vibrations.  By  fuch  compofitions  it  is,  that  purples, 
and  other  colours,  different  from  all  the  homogeneal 
ones,  are  formed ; and  whoever  confiders  the  feveral 
/hades  of  each  colour,  with  the  mutual  proportions 
which  may  be  combined  in  any  compound,  may 
eafily  conceive  how  all  the  colours  of  natural  bodies 
fhould  arife  from  mere  combinations  of  the  primary 
colours,  agreeably  to  the  fixth  and  feventh  propo- 
rtions of  the  fecond  part  of  the  firft  book  of  Sir  IJaac 
Newton's  Optics.  What  is  here  delivered  may  ferve 
to  fuit  tne  doCtrine  of  vibrations  to  thofe  propofitions, 
and,  perhaps,  aftift  the  reader  to  fee  the  reafons  of 
the  fixth. 

Cor.  If  the  differences  of  the  primary  colours  arife 
from  the  fpecific  differences  of  vibrations,  it  is  eafy 
to  fee,  that  the  differences  of  taftes  and  ftnells  may 
have  a like  origin ; and  vice  verfa. 

O 3 PROP. 
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PROP.  LVII. 

To  examine  how  far  luminous  Appearances,  not  oc- 
cafioned  by  the  Impreffion  of  the  Rays  of  Light , with 
fome  other  Phenomena  of  a related  Kind,  are  agree- 
able to  the  Doblrine  of  Vibrations . 

Flashes  of  light,  and  other  luminous  appearances, 
are  occafioned  by  ftrokes  upon  the  eye,  rubbing  it, 
faintings,  &:c.  Now  it  is  very  eafy  to  conceive, 
that  violent  agitations  in  the  fmall  particles  of  the 
optic  nerve  fhould  arife  from  thefe  caufes ; and  con- 
fequently  that  fuch  deceptions  of  the  fight,  as  one 
may  call  them,  fhould  be  produced,  if  we  admit  the 
doflrine  of  vibrations.  And  1 do  not  fee  how  they 
follow  from  the  common  hypothefis  concerning  the 
manner  of  fenfation. 

The  mod  remarkable  of  thefe  luminous  appear- 
ances is  that  which  refembles  the  eye  of  a peacock’s 
feather,  and  which  offers  itfelf  upon  fhutting  and 
rubbing  the  eye  in  a morning.  There  is  a diftinftion 
in  it  between  the  central  parts  and  the  edges.  The  firft 
feem  to  anfwer  to  that  parr  of  the  retina , which  is  oppo- 
fite  to  the  pupil,  and  of  about  the  fame  fize  with  it,  in 
its  ordinary  dimenfions.  The  laft,  or  the  edges,  may 
anfwer  to  thofe  parts  of  the  retina , which  are  only 
fometimes  expofed  to  the  action  of  light,  viz.  in  dila- 
tations of  the  pupil.  It  is  obfervable,  that  the  cen- 
tral parts  are  often  dark,  while  the  edges  are  lumi- 
nous ; and  vice  verfa.  It  happens  alfo  frequently, 
that  in  the  whole  appearance  a blue,  a dilute  yellow, 
and  a red,  fucceed  each  other  in  the  order  of  the 
colours.  Perhaps,  by  farther  obfervations,  a perfon 
might  be  able,  in  fome  meafure,  to  predift  the  varia- 
tions of  this  phenomenon.  It  generally  moves, 

whic!)  may  be  perhaps  from  the  motion  of  the  pecu- 
liar vibrations  along  the  furface  of  the  retina. 


Upon 
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Upon  fhutting  one’s  eyes  after  they  have  been 
fixed  upon  a luminous  objedt,  as  a candle,  a fire,  a 
window,  it  is  common  to  have  a faint  image  of  the 
objedt  remain  in  the  eye  for  a few  moments.  1 his 
follows  from  the  gradual  declenfion  of  the  vibrations 
excited. 

Sometimes,  inflead  of  a luminous  image,  a dark 
one,  correfponding  in  fhape  and  fize  to  the  luminous 
objedt,  prefents  itfelf.  In  this  cafe  we  muft  fuppofe, 
that  the  vivid  vibrations  excited  by  the  luminous 
objedt  pafs  immediately  into  very  feeble  ones,  abfo- 
lutely  or  relatively,  upon  the  ceflation  of  the  impreflion. 

Boerhaave  fays,  that  he  had  a luminous  circle  in 
his  eye  for  a long  time  after  having  viewed  too  intenfely 
the  moon’s  light  colledted  to  a focus . And  looking 
at  the  fun  makes  other  objects  appear  red  and  lumi- 
nous. It  does  alfo  occafion  dark  fpots  to  appear 
upon  common  objedts  afterwards.  This  laft  effect 
may  perhaps  fucceed  the  firlt.  While  extraordinary 
vibrations,  or  a difpofxtion  to  them,  continue  in  the 
retina , and  optic  nerve  (which  may  be  for  a long 
time,  if  a flight  inflammation,  with  the  confequent 
irritability,  be  produced  in  the  fmall  veflels  of  the 
nervous  capillaments),  the  common  objects  may 
appear  luminous.  When  thefe  go  off,  a contrary 
ftate  may  take  place,  and  caufe  the  dark  fpots  to  ap- 
pear. Dark  fpots  of  continuance  argue,  that  an 
injury  is  done  to  the  retina , and  optic  nerve.  The 
permanent  dark  fpots,  which  are  fometimes  previous 
to  a gutta  ferena , feem  to  be  of  this  kind. 

It  is  agreeable  to  fome  of  the  foregoing  inftances, 
that  being  kept  much  in  the  dark  fhould  enable  the 
'perfons  to  fee  with  a very  oblcure  light.  In  fome 
other  cafes  of  a nyfialopia  there  may  perhaps  be  the 
firft  and  lowed  degree  of  inflammation  in  the  infini- 
tefimal  veflels  of  the  retina , fo  as  to  increafe  the  fen- 
fibility  of  the  organ  without  making  the  exercife  of 
its  fundtions  painful. 

O 4 
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Giddinels,  or  an  apparent  irregular  motion  in  the 
objedts  of  fight,  a) mod  always  goes  before  any 
general  confufion  and  privation  of  fenfe  and  motion  ; 
which  is  very  agreeable  to  the  dodtrine  of  vibrations. 
For  the  general  diforder  in  the  vibrations  in  the 
medullary  fubftance  may  be  expedted  to  be  perceived 
in  the  optic  nerve,  and  correiponding  part  of  the 
brain,  firft  and  chiefly,  on  account  of  the  acutenefs 
and  precifion  of  the  fenfe  of  fight.  Upon  the  fame 
principles  it  is  eafy  to  fee,  how  great  and  unufual  agi- 
tations of  the  body,  impreffions  on  the  ftomach,  on 
the  olfadtory  nerves,  on  the  eye,  by  the  quick  tran- 
fition  of  objedts,  on  the  eye  and  fancy  together,  by 
looking  down  a precipice.  See.  fliould  occafion  a 
temporary  giddinefs. 

PROP.  •LVIII. 

To  examine  how  far  the  Judgments  which  we  make  by 
Sight  concerning  Magnitude , Dijlance , Motion , Figure , 
and  Pofition , are  agreeable  to  the  Doffrine  of  Affoci- 
ation. 

I have  already  obferved,  Prop.  30.  that  thefe  judg- 
ments are  to  be  efteemed  true  or  falfe,  according  as 
they  agree  or  difagree  with  thofe  made  by  touch. 

Now  the  afiociates  of  greater  tangible  magnitude 
are  a larger  pidture  on  the  retina , the  diftance  being 
the  fame ; and  a larger  diftance,  the  pidture  being 
the  fame.  The  aflociates  of  a lefs  tangible  magni- 
tude are  the  oppofites  to  thefe.  And  the  afiociates 
of  the  famenefs  of  tangible  magnitude  are  the  increafe 
or  diminution  of  the  pidture  on  the  retina , while  the 
diftance  is  diminifhed  or  increafed  fuitably  thereto.' 
All  this  appears  from  optical  confiderations.  Hence 
it  follows,  that  where  the  pidture  on  the  retina  is  of  a 
juft  fize,  and  alfo  the  previous  judgment  concerning 
the  diftance  juft,  our  eftimate  of  tangible  magnitude 
by  fight  will  be  juft  likewife.  But  if  the  pidture  on 
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the  retina  be  magnified  or  diminifhed  by  glafles,  or 
our  previous  judgment  concerning  the  diftance  be 
erroneous,  our  eftimate  of  tangible  magnitude  will 
be  erroneous  in  like  manner.  And,  whether  it  be  juft 
or  erroneous,  it  is  entirely  founded  on  afiociation. 

The  following  inftances,  among  many  others,  con- 
firm thefe  pofitions.  Young  children  judge  rightly 
of  magnitude  only  in  familiar  places,  or  at  fmall  dis- 
tances. At  great  diftances  they  always  judge  the  ob- 
jects to  be  lefs  than  the  truth,  not  having  learnt  to 
judge  rightly  of  thefe  diftances,  and  make  allowance 
for  them.  The  generality  of  adults  judge  far  better 
of  magnitude  at  great  diftances  on  level  ground,  than 
from  above,  or  from  below,  on  account  of  their  greater 
experience  in  the  former  cafe.  The  horizontal 
moon  appears  larger  than  the  meridional,  becaufe 
the  pi£ture  on  the  retina  is  of  nearly  the  fame  fize,  and 
the  diftance  efteemed  to  be  greater.  And  yet  the 
horizontal  moon  appears  far  lefs  than  the  truth,  becaufe 
we  can  form  no  conception  of  its  vaft  diftance.  A 
tree  referred  to  the  horizop  in  the  dufk  of  the  even- 
ing, or  a fly.  to  the  ground  at  a diftance,  through  the 
indiftimftnefs  of  vifion,  appears  much  bigger  than 
the  truth.  In  looking  through  glafles,  which 
magnify  or  diminifh  the  pifture  on  the  retina,  the 
objects  themfelves  feem  to  be  magnified  or  dimi- 
nifhed, becaufe  our  judgment  concerning  the  diftance 
is  not  altered  proportionally,  &c.  &c. 

There  are,  befides  thefe,  fome  other  aflociated  cir- 
cumftances,  which  occafionally  impofe  upon  us  in  efti- 
mating  magnitudes.  Thus  a perfon  of  an  ordinary- 
height  (landing  near  a very  tall  one,  or  coming  in  at 
' a very  high  door,  appears  fhorter  than  the  truth  ; 
lean  perfons  feem  tall,  fat  perfons  fborr,  &c. 

.The  principal  criterion  of  diftance  is  the  magnitude 
of  the  picture,  which  fome  known  object  makes  on 
the  retina.  But  the  five  following  aflociated  circum- 
ftances  ieem  to  have  alfo  iome  influence  on  our  judg- 
ments 
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ments  concerning  diftance,  in  certain  cafes,  and 
under  certain  limitations : the  number  of  objedts 
which  intervene,  the  degree  of  diftindtnefs  in  which 
the  minute  parts  are  feen,  the  degree  of  brightnefs, 
the  inclination  of  the  optic  axes,  and  the  conforma- 
tion of  the  eye.  It  will  appear  from  the  fixty-fecond 
and  fixty- third  propofitions  that  the  two  laft  are  affo- 
ciates  to  each  other  in  their  proper  degrees,  fince  each 
depends  on  the  diftance  of  the  objedt.  The  influ- 
ence of  the  three  firft,  as  well  as  that  of  the  mag- 
nitude of  the  pidture  on  the  retina , is  evident  from 
the  methods  of  exprefling  diftance  in  pictures. 

From  the  principles  laid  down  in  the  laft  paragraph, 
we  may  explain  the  following  fallacies  in  vifion.  An 
objedt  viewed  through  a perfpedtive  appears  to  be 
nearer  than  it  is,  becaufe  the  pidture  on  the  retina  is 
thereby  rendered  b,oth  larger,  and  more  diftindt ; but 
if  we  invert  the  perfpedtive,  and  fo  diminifh  the  pic- 
ture, the  objedt  will  appear  farther  off.  At  fea,  and 
on  plains,  where  few  or  no  objedts  intervene,  we 
judge  the  diftances  to  be  lefs  than  the  truth  ; and  the 
contrary  happens  in  fcenes  diverfified  with  a proper 
variety  of  objedts.  A large  objedt,  when  appre- 
hended to  be  one  of  a common  fize,  appears  nearer 
than  the  truth  ; and  the  fame  happens,  when  we  view 
objedts  in  rural  fcenes,  fuch  as  houfes,  towns,  hills, 
&c.  in  a bright  light,  or  through  a very  clear  at- 
mofphere.  In  trying  to  judge  of  fmall  diftances  by 
one  eye,  it  is  ufual  to  be  miftaken  for  want  of  the 
criterion  from  the  inclination  of  the  optic  axes. 

Since  our  judgment  concerning  the  magnitude  of 
an  unknown  objedt  depends  upon  the  diftance,  and  our 
judgment  concerning  the  diftance  of  every  objedt  * 
chiefly  upon  that  concerning  its  magnitude,  the  con- 
jedtures  of  different  perfons,  concerning  the  magni- 
tudes and  diftances  of  unknown  remote  objedts,  both 
as  feen  through  telefcopes,  and  with  the  naked  eye, 
may  vary  confiderably  from  each  other  according  to 

their 
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their  refpedtive  aflociated  prejudices.  If  the  diftance 
be  fixed  previoufly  by  a known  objedt,  we  may  after- 
wards judge  of  the  magnitude  of  an  unknown  objedt 
thereby.  The  number  of  intervening  objedts,  and 
the  inclination  of  the  optic  axes,  feem  to  afford  con- 
fiderable  afliftance  in  determining  diftances,  where 
known  objedts  are  wanting;  the  fir  ft  in  large  dif- 
tances, the  lad  in  fmall  ones  : but  the  other  three 
inferior  criterions  above-mentioned,  viz.  the  degree 
of  diftindtnefs,  the  degree  of  brightnefs,  and  the 
conformation  of  the  eye,  when  fingly  taken,  are  of 
fmall  fignification. 

We  judge  of  motion  by  the  motion  of  the  pidtures 
on  the  retina , or  of  our  eyes  in  following  the  objedts. 

4 After  fome  time,  we  learn  to  make  allowance  for 
the  line  of  diredtion,  our  own  motions,  &c.  If  we 
fail  to  make  the  due  allowance  through  aflociated 
circumftances  of  any  kind,  we  mull,  in  confequence 
of  this,  make  a difproportionate  eftimate  of  mo- 
tion, or  place  it  in  an  undue  objedt. 

We  judge  of  the  figure  or  fhape  of  bodies,  chiefly 
by  the  variations  of  light  and  fhade ; and  our  affo- 
ciations  taken  thence  are  fo  ftrong,  as  that  we  are 
eafily  impofed  upon  by  a juft  imitation  of  the  light 
and  lhades  belonging  to  each  fhape  and  figure,  in 
their  feveral  fituations  with  refpedt  ' to  the  quarter 
from  which  the  illumination  proceeds. 

It  is  from  the  affociations,  confidered  under  this 
propofition,  and  particularly  in  the  laft  paragraph, 
that  painting  conveys  fuch  exadt  ideas  of  fhapes, 
figures,  magnitudes,  and  diftances,  and  the  camera 
obfcura  of  motions  alfo,  by  means  of  impreftions  that 
proceed  from  a plane  furface. 

The  pofition  of  objedts  is  judged  of  entirely  by  the 
part  of  the  retina  on  which  the  rays  fall,  if  we  be  in 
an  eredt  pofture  ourfelves.  If  we  be  not,  we  allow 
for  our  deviation  from  it,  or  make  a reference  to 
fomething  judged  to  be  in  an  eredt  pofture.  If  we 

fail 
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fail  in  thefe,  errors  concerning  the  pofition  of  vifible 
objedts  mail  happen.  Our  calling  bodies  erett,  when 
the  rays  proceeding  from  their  tops  fall  upon  the 
lower  parts  of  the  retina,  and  vice  verfa , is  merely 
from  an  afiociation  of  the  fame  kind  with  thofe  by 
which  the  fenfes  of  other  words  are  determined. 

Thofe  who  are  difpofed  to  examine  the  fubjedts 
of  this  and  the  following  propofition  with  accuracy, 
may  fee  a large  variety  of  proper  inftances  well 
explained  by  Dr.  Smith , and  Dr.  Jurin , in  Dr.  Smith's, 
Optics.  Thefe  gentlemen  infift  chiefly  on  optical 
confiderations  ; but  they  every  where  admit  the 
prevalence  of  afiociation,  though  it  is  not  always  to 
their  purpofe  to  take  exprefs  notice  of  it. 

I will  juft  remind  the  reader,  that  in  all  the  cafes 
of  magnitude,  diftance,  motion,  figure,  and  pofi- 
tion, the  vifible  idea  is  fo  much  more  vivid  and  ready 
than  the  tangible  one,  as  to  prevail  over  it,  notwith- 
ftanding  that  our  information  from  feeling  is  more 
precife  than  that  from  fight,  and  the  teft  of  its  truth. 
However,  if  we  could  fuppofe  a perfon  to  be  endued 
with  the  fenfes  of  feeing  and  hearing,  and  yet  to  be 
deftitute  of  that  of  feeling,  and  of  the  power  of  mov- 
ing himfelf,  he  might  have  all  the  words  exprefiing 
distances,  magnitudes,  &c.  fo  much,  and  fo  pro- 
perly, afibciated  with  the  vifible  appearances  of  thefe, 
as  that,  by  pafiing  over  his  ear,  they  would  raife 
up  all  the  fame  trains  of  vifible  ideas,  as  in  us. 

PROP.  LIX. 

T o examine  how  far  the  Cir  cum  fiances  of  fingle  and  dou- 
ble Vifion  are  agreeable  to  the  Doblrine  of  Afiociation. 

When  we  have  attained  a voluntary  power  over 
the  external  motions  of  our  eyes,  fo  as  to  diredt  them 
to  objedts  at  pleafure,  we  always  do  it  in  fuch  a 
manner,  as  that  the  fame  points  of  objedts  fall  upon 

correfpondent 
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correfpondent  points  of  the  two  retinas.  And  this 
correfpondence  between  the  refpedtive  points  of  the 
retinas  is  permanent  and  invariable.  Thus  the  cen- 
tral points,  or  thofe  where  the  optic  axes  terminate, 
always  correfpond ; a certain  point  on  the  right  fide 
of  the  right  retina  always  correfponds  (whatever  ob- 
ject we  view)  to  another  certain  point  on  the  right  fide 
of  the  left  retina , equally  diftant  from  the  centre  with 
it,  &c.  Hence,  if  the  optic  axes  be  diredted  to  the 
objedt  A,  the  pidture  made  by  it  on  the  right  re- 
tina correfponds  to  that  made  on  the  left 5 whereas  the 
impreffions  made  by  two  fimilar  objedts,  A and  B , 
upon  the  two, retinas,  do  not  correfpond.  The  im- 
preflions  therefore,  that  are  made  upon  portions  of 
the  retinas,  which  do  or  do  not  correfpond,  are  the 
afiociated  criterions  of  fingle  and  double  vifion. 
For  l here  fuppofe,  that  the  common  appearances  of 
a fingle  objedt,  and  two  fimilar  ones,  are  reflec- 
tively called  fingle  and  double  vifion. 

Let  us  now  inquire  into  the  fallacies  which  thefe 
afiociated  criterions  may  occafion. 

Firft,  then,  When  a perfon  diredts  his  eyes  by  a 
voluntary  power  to  a point  nearer  or  farther  off  than 
the  objedt  which  he  views,  fo  as,  to  make  the  pic- 
tures of  the  objedt  fall  upon  the  points  of  the  two 
retinas , that  do  not  correfpond,  this  objedt  will 
appear  double.  The  fame  thing  happens  when  one 
eye  is  diftorted  by  a fpafm,  when  perfons  lofe  the 
voluntary  power  of  diredting  their  optic  axes  to  ob- 
jedts, and  in  general  whenever  the  pidtures,  which 
the  objedt  imprints  on  the  two  retinas , fall  upon 
points  that  do  not  correfpond. 

It  refembles  this,  and  illuftrates  it,  that  if  we  crofs 
the  fingers,  and  roll  a pea  between  two  fides,  which 
are  not  contiguous  naturally,  it  feels  like  two 
peas. 

Secondly,  After  a perfon,  whole  eye  is  diftorted 
by  a fpafm,  has  feen  double  for  a certain  time,  this 

ceafes, 
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ceafes,  and  he  gains  the  power  of  feeing  fingle 
again,  provided  the  diftortion  remains  fixed  to  a 
certain  degree.  For  the  affociation  between  the 

points  of  the  two  retinas , which  correfponded  for- 
merly, grows  weaker  by  degrees ; a new  one  alfo 
between  points,  that  now  correfpond,  takes  place, 
and  grows  ftronger  perpetually. 

Thirdly,  If  two  lighted  candles,  of  equal  height, 
be  viewed  at  ihe  diftance  of  two  or  three  feet  from 
the  eyes,  fo  that  the  pidture  of  the  right-  hand  candle 
on  the  left  retina  fliall  correfpond  to  that  of  the  left- 
hand  candle  on  the  right  retina , only  one  image  will 
be  produced  by  thefe  two  coi  refponding  pidtures. 
But  the  two  pictures  which  do  not  correfpond,  viz. 
that  of  the  right-hand  candle  on  the  right  retina , 
and  that  of  the  left-hand  candle  on  the  lefr  retina , 
will  each  produce  its  proper  image.  See  Smith's 
Optics , Rem.  526. 

But  here  two  queftions  may  be  afked : Firft,  Why 
fingle  objedts  appear  the  fame  to  one  as  to  both 
eyes,  allowing  for  the  diminution  of  brightnefs, 
fince,  in  the  firft  cafe,  there  is  one  pidture  only,  in 
the  laft  two.  Ought  not  every  fingle  objedt  to  appear 
fingle  to  one  eye,  and  double  to  both  ? 

Secondly,  How  can  one  objedt  appear  like  two  to 
both  eyes,  fince,  however  the  eyes  be  diredted  or 
diftorted,  it  can  make  but  two  pidtures,  whereas  two 
objedts  make  four,  viz.  two  in  each  eye  ? 

It  is  evident,  that  the  difficulty  is  the  fame  in  both 
thefe  queftions.  And  it  feems  to  be  a fufficient  an- 
fwer  to  allege,  that  impreffions  fo  much  alike,  and 
which  are  fo  conftantly  made  together,  as  thofe  upon 
the  correfponding  portions  of  the  two  retinas , muft 
unite  into  one  entirely  in  the  brain,  and  produce  the 
fame  effect  in  kind,  though  fomewhat  different  in 
degree,  as  one  alone.  And  thus,  whether  we  fee 
with  one  eye  or  both,  hear  with  one  ear  or  both,  the 
impreffion  on  the  common  fenfory  in  the  brain  is  the 

fame 
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lame  in  kind ; and  therefore,  if  the  firft  be  called 
fingle,  the  other  rnuft  alfo. 

But  it  deferves  particular  attention  here,  that  the 
optic  nerves  of  men,  and  fuch  other  animals  as 
look  the  fame  way  with  both  eyes,  unite  in  the 
fella  turcica , in  a ganglion,  or  little  brain,  as  one 
may  call  it,  peculiar  to  themfelves  and  that  the  af- 
fociations  between  fynchronous  imprefiions  on  the  two 
retinas  muft  be  made  fooner,  and  cemented  ftronger, 
on  this  account  •,  alfo,  that  they  ought  to  have  a 
much  greater  power  over  one  another’s  images,  than 
in  any  other  part  of  the  body.  And  thus  an  im- 
prefiion  made  on  the  right  eye  alone  by  a fingle 
objedt,  may  propagate  itfelf  into  the  left,  and  there 
raii'e  up  an  image  almoft  equal  in  vividnefs  to  itfelf: 
and  confequently,  when  we  fee  with  one  eye  only,  we 
may,  however,  have  pidtures  in  both  eyes ; and  when 
we  fee  a fingle  objedf,  with  our  eyes  diredted  to  one 
at  a different  diftance,  we  may  have  four  pidtures, 
viz.  two  from  diredt  impreffion  in  parts  that  do  not 
correfpond,  and  two  others  from  affociation  in  parts 
that  do.  And  thus  both  the  foregoing  queftions 
may  be  anfweied,  in  a manner  that  leaves  no  doubt 
or  hefitation. 

PROP.  LX. 

To  explain  in  what  Manner,  and  to  what  Degree , 
agreeable  and  difagreeable  Impreffions  on  the  Eye 
contribute,  in  the  JVay  of  Affociation,  to  form  our 
intellectual  Pleafures  and  Pains. 

It  is  evident,  that  gay  colours,  of  all  kinds,  are 
a principal  fource  of  pleafure  to  young  children ; 
and  they  feem  to  (trike  them  more  particularly,  when 
mixed  together  in  various  ways.  Whether  there  be 
any  thing  in  colours,  which  correfponds  to  the  har- 
mony between  founds,  may  be  doubted.  If  there  be, 

it 
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it  muft,  however,  admit  of  much  greater  latitude 
than  the  harmony  between  founds,  fince  all  mixtures 
and  degrees  of  colours,  unlefs  where  the  quantity  of 
light  overpowers  the  eye,  are  pleafant ; however, 
one  colour  may  be  more  fo  originally  than  another. 
Black  appears  to  be  originally  difagreeable  to  the  eyes 
of  children  ; it  becomes  difagreeable  alfo  very  early 
from  affociated  influences.  In  adults,  the  pleafures 
of  mere  colours  are  very  languid  in  comparifon  of 
their  prefent  aggregates  of  pleafure,  formed  by  af- 
fociation.  And  thus  the  eye  approaches  more  and 
more,  as  we  advance  in  fpirituality  and  perfection, 
to  an  inlet  for  mental  pleafure,  and  an  organ  fuited 
to  the  exigencies  of  a being,  whofe  happinefs  con- 
fifts  in  the  improvement  of  his  underftanding  and 
affedtions.  However,  the  original  pleafures  of  mere 
colours  remain,  in  a fmall  degree,  to  the  laft,  and 
thofe  transferred  upon  them  by  afiociation  with  other 
pleafures  (for  the  influence  is  in  thefe  things  reci- 
procal, without  limits)  in  a confiderable  one.  So 
that  our  intelledlual  pleafures  are  not  only  at  firft 
generated,  but  afterwards  fupported  and  recruited, 
in  part  from  the  pleafures  affedting  the  eye  ■,  which 
holds  particularly  in  refpedt  of  the  pleafures  afforded 
by  the  beauties  of  nature,  and  by  the  imitations  of 
them,  which  the  arts  of  poetry  and  painting  furnifh 
us  with.  And  for  the  fame  reafons  the  difagreeable 
impreflions  on  the  eye,  have  fome  fmall  fhare  in 
generating  and  feeding  intelledlual  pains. 

It  deferves  notice  here,  that  green,  which  is  the 
colour  that  abounds  far  more  than  any  other,  is  the 
middle  one  among  the  primary  colours,  and  the  moft 
univerfally  and  permanently  agreeable  to  the  eye  of 
any  other : alfo,  that  as  the  common  juice  of  vege- 
tables is  in  general  green,  fo  that  of  animals  is  in 
general  red ; the  firft  being,  perhaps,  of  the  third 
order,  the  laft  of  the  fecond.  Ic  appears  to  be  ex- 
tremely worth  the  time  and  pains  of  philofophers  to 

inquire 
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inquire  into  the  orders  of  the  colours  of  natural  bodies, 
in  the  manner  propofed  and  begun  by  Sir  Ifaac 
Newton ; and  particularly  to  compare  the  changes  of 
colour,  which  turn  up  in  chemical  operations,  with 
the  other  changes  which  happen  to  the  fobjefts  of 
the  operations  at  the  fame  time.  Nothing  feems 
more  likely  than  this  to  be  a key  to  the  philofophy 
of  the  fmall  parts  of  natural  bodies,  and  of  their 
mutual  influences. 

PROP.  LXI. 

•To  give  an  Account  of  the  Ideas  generated  by  viftble 

Imprejftons.  ; . 

Here  we  may  make  the  following  obfervations : 
Firft,  That  the  ideas  of  this  fenfe  are  far  more 
vivid  and  definite  than  thofe  of  any  other  agreeably 
to  which,  the  word  idea  denoted  thefe  alone  in  its 
original  and  moft  peculiar  fenfe.  Hence  ic  is  proper 
to  make  the  ftrideft  examination  into  the  ideas  of 
this  fenfe,  and  their  properties,  fince  it  is  probable, 
from  the  analogies  every  where  confpicuous  in 
natural  things,  that  thefe  are  patterns  of  all  the 
reft.  Their  peculiar  vividnefs  and  precifion  may 
therefore  be  confidered  as  ferving  like  a microlcope 
in  refpett  of  other  ideas,  i.  e.  as  magnifying  their 
proper  ties. 

Secondly,  The  vividnefs  and  precifion  here  fpoken 
of  relate  chiefly  to  diftance,  magnitude,  motion, 
figure,  and  pofition,  i.  e.  to  the  things  confidered 
in  the  fifty-eighth  propofition.  However,  colours 
leave  diftindb  ideas  of  themfelves  ; but  then  they 
require  an  exertion  of  our  voluntary  powers  for  the 
moft  part,  whereas  the  ideas  of  diftances,  magnitudes, 
&c.  recur  inceflantly  in  the  trains  which  pal's  over 
the  fancy. 

1 hirdly,  The  peculiar  vividnefs  and  precifion  of 
vifnflc  ideas  may  probably  be  owing  to  the  following 
^r°L*  P caufes, 
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caufes,  as  well  as  to  fame  peculiar  unknown  ftruc- 
ture  of  the  optic  nerve,  and  correfponding  region 
of  the  brain ; viz.  the  perpetual  recurrency  of  vifible 
objedts,  either  the  fame,  or  fimilar  ones,  during  the 
whole  time  that  we  are  awake ; the  diftindt  manner 
in  which  they  are  impreffed  by  means  of  the  feveral 
proper  conformations  of  the  eye ; and  their  being  re- 
ceived in  general  upon  the  fame  part  of  the  retina, 
precifely  or  nearly.  For,  when  we  view  any  obiedt 
with  attention,  we  make  the  central  point  of  it  fall 
upon  the  central  part  of  the  retina.  Farther,  as  the 
optic  nerve  fends  off  no  branches,  but  is  fpent  wholly 
upon  the  retina , this  may  perhaps  contribute  in  fome 
degree.  And  thefe  confiderations  may  a little  help 
us  to  conceive  how  the  optic  nerve,  and  corre- 
fponding region  of  the  brain,  may  be  the  repofitory 
of  fuch  an  immenfe  variety  of  vifible  ideas,  as  they 
are  in  fadt. 

Fourthly,  The  idea  of  every  familiar  objedt  has, 
for  the  moil  part,  fome  particular  magnitude,  pofi- 
tion,  and  aggregate  of  alfociates,  in  its  recurrencies 
to  the  mind.  And  this  fomewhat  leffens  the  diffi- 
culty mentioned  in  the  laft  paragraph.  The  reafon 
of  this  fourth  oblervation  is,  that  though  every  vi- 
fible objedt  appears  under  different  magnitudes,  in 
different  pofitions,  and  with  different  alfociates,  yet 
thefe  differences  deftroy  one  another,  fo  that  the 
ftrongeft  particularity  only  remains.  However, 
changes  are  made  from  time  to  time,  each  fubfifting 
for  a fhort  period,  and  then  giving  way  to  the  next 
in  fucceffion. 

Fifthly,  We  have  fidtitious  vifible  ideas  of  places 
and  perfons  that  we  have  never  feen,  as  well  as  of 
thofe  which  we  have.  Thefe  are  derived  from  affo- 
ciation  evidently,  and  they  often  undergo  fucceffive 
changes,  like  thofe  fpoken  of  in  the  laft  paragraph. 

Sixthly,  Our  vifible  ideas  are  fubjedt  to  the  volun- 
tary power  in  a high  degree,  and  may  be  called  up 
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by  the  flighted  aflociated  circumftance,  at  the  fame 
time  that  they  have  very  numerous  connections  with 
other  ideas,  and  with  aCtual  impreflions.  The  name, 
or  its  idea  in  the  region  of  the  brain  correfponding 
to  the  ear,  are  the  circumftances  mod  commonly 
made  ufe  of  for  calling  up  vifible  ideas.  But  there 
are  many  ideas,  i.  e.  internal  feelings,  which  have  no 
names,  and  which  yet,  by  attending  our  feveral  vifible 
ideas,  get  this  power  of  introducing  them. 

Here  it  is  to  be  obferved,  that  an  idea  cannot  be 
faid  to  be  voluntarily  introduced,  till  it  be  previoufly 
determined  by  fome  of  its  aflociates.  If  I defire  to 
introduce  a vifible  idea  of  any  kind,  an  individuum 
vagum , and  that  of  an  horfe  offers  itfelf,  it  was  not 
owing  to  the  command  of  my  will,  that  it  was  an 
horfe,  and  nothing  elfe,  but  to  the  connection  which 
the  idea  of  an  horfe  had  with  fome  other  idea  or  im- 
preflion,  which  then  happened  to  take  place.  But  if 
I defire  to  recollect  the  features  of  a perfon’s  face, 
whom  I faw  yefterday,  I make  ufe  of  his  name,  his 
drels,  the  place  in  which  I faw  him,  or  fome  other 
aflociated  circumftance,  for  this  purpofe.  And  this 
may  be  called  a voluntary  introduction  of  an  idea. 
However,  the  introduction  of  the  idea  of  an  horfe, 
in  the  circumftances  juft  defcribed,  might  be  termed 
voluntary  in  a different  fenfe,  if  any  perfon  thought 
fit  to  denominate  it  fo,  on  account  of  the  command 
of  the  will  to  introduce  fome  idea.  My  defign 
here  is,  only  to  fuggeft  to  the  reader  the  procefles 
generally  made  ufe  of  in  thefe  things.  It  is  to  be  ob- 
ferved farther,  that  the  aflociated  circumftance,  which 
determines  what  idea  fhall  be  called  up  voluntarily 
does,  for  the  mod  part,  raife  it.  Thus,  if  a perfon 
defires  me  to  call  up  the  idea  of  an  horfe,  the  very 
lound  of  the  word  proceeding  from  his  mouth  will 
do  it,  for  moft  part,  immediately.  If  not,  I o0 
back,  by  my  memory,  to  the  trace  left  by  the 
word,  and  thence  to  the  idea,  or  to  fome  common 
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afibciate  of  both  the  word  and  idea,  capable  of 
raifing  the  laft. 

Seventhly,  When  we  have  converfed  much  with 
the  fame  vifible  obje&s,  as  after  having  been  in  a 
crowd,  travelling,  &c.  for  many  hours  without  in- 
termifflon,  we  may  find  the  ideas  of  thefe  objedts 
peculiarly  ftrong,  fo  as  to  intrude  upon  our  fancies, 
and  interfere  with  all  our  other  ideas.  This  may 
ferve  to  fhew,  that  the  permanence  of  the  fenfations 
imprefied,  mentioned  in  the  third  propofition,  and 
which  fhews  itfelf  particularly  in  vifible  impreflions, 
as  there  remarked,  is  of  the  nature  of  an  idea.  And 
it  coincides  remarkably  with  this,  that  the  ideas 
fhould  be  peculiarly  vivid  and  precife  in  the  fame 
fenfe,  where  the  permanency  of  the  fenfation  im- 
preffed  is  moft  confpicuous. 

Eighthly,  The  ideas  of  fight  and  hearing,  and 
the  impreflions  from  whence  they  proceed,  have  a 
peculiar  connexion  with  each  other.  For  as  words 
pronounced  call  up  vifible  ideas,  fo  vifible  ideas  and 
objetfs  call  up  the  ideas  of  words,  and  the  actions  by 
which  they  are  pronounced. 

Ninthly,  The  trains  of  vifible  ideas  are  in  a par- 
ticular manner  affedted  by  the  general  dates  of  the 
brain,  as  may  appear  from  the  trains  which  prefent 
themielves  in  madnefs,  frenzies,  and  common  de- 
liriums. This  agrees  remarkably  with  what  has  been 
already  obferved  concerning  the  ideas  of  this  fenfe; 
and  we  may  infer  from  all  together,  that  the  regions 
of  the  brain  correfponding  to  the  optic  nerve  are 
comparatively  large,  or  peculiarly  fufceptive  of  im- 
preflions, or  both. 

Tenthly,  The  imagery  of  the  eye  fympathizes 
alfo  remarkably  • with  the  affcdfions  of  the  ilomach. 
Thus  the  grateful  impreflions  of  opium  upon  the 
ftomach  raife  up  the  ideas  of  gay  colours,  and  tranf- 
porting  fcenes,  in  the  eye;  and  ipafms,  and  mdi- 
oeftions,  have  often  a contrary  effea.  The  ghaitly 
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faces  which  fometimes  appear  in  idea,  particularly 
after  drinking  tea,  feem  to  be  an  effed  of  this 
kind,  or  perhaps  of  the  laft-mentioned  one ; for 
they  are  common  to  perfons  of  irritable  nervous 
fyftems.  Ghaftly  faces  may  take  place  preferably 
to  other  dilagreeable  ideas,  perhaps  becaufe  charac- 
ters, affedions,  paftions,  are  principally  denoted  and 
expreffcd  by  the  countenance ; becaufe  faces  are  the 
mod  common  of  vifible  objeds,  and  attended  to 
with  the  greateft  earneftnefs  ■,  becaufe  we  criticife 
much  upon  the  beauty  of  faces,  and  upon  the  pro- 
portion of  the  feveral  features  to  each  other ; and 
becaufe  evil  fpirits  (the  notions  of  which  generally 
take  ftrong  and  early  pofiefiion  of  our  fancies)  are 
painted  with  ghaftly  faces.  This  mixture  of  reafons 
hinders  each  particular  one  from  being  fo  obvious,  as 
might  otherwife  be  expeded  j however,  the  fame 
thing  is  common  in  many  other  cafes.  The  trains 
of  vifible  ideas,  which  occur  in  dreams,  are  deducible, 
partly  fiom  the  fympathy  here  mentioned,  partly 
from  that  of  the  lalt  paragraph. 

Eleventhly,  Our  flock  of  vifible  ideas  mny  be 
confidered  as  a key  to  a great  part  of  our  knowledge, 
and  a principal  fource  of  invention  in  poetry,  paint- 
ing, mathematics,  mechanics,  and  almoft  every 
other  branch  of  the  arts  and  fciences.  In  mathe- 
matics and  mechanics  the  invention  of  the  diagram 
is,  in  effed,  the  folution  of  the  problem.  Our 
memories  are  alfo  much  affifted  by  our  vifible  ideas 
in  refped  of  pad  fads,  and  the  prefervation  of  the 
order  of  time  depends  in  a particular  manner  upon 
our  vifible  trains  fuggefting  each  other  in  due  fuc- 
ceflion.  Hence  eye-witnefles  generally  relate  in  order 
of  time,  without  any  exprefs  defign  of  doing  fo. 
I his  recolledion  of  vifible  ideas,  in  the  order  in 
which . they  were  imprefied,  gives  rife  to  the  loci 
memorialed  in  which  matters  principally  worthy  of 
remembrance  are  to  be  repofited,  and  to  the  artifi- 
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cial  memory,  that  is  borrowed  from  the  eye;  juft 
as  the  facility  of  remembering  words  formed  into 
verfes  does  to  the  artificial  memory  borrowed  from 
the  ear.  It  may  deferve  notice  here,  that  fome 
perfons  have  imaginary  places  for  the  natural  num- 
bers, as  far  as  one  hundred,  or  farther. 

Twelfthly,  The  ideas  which  different  perfons  have 
of  the  fame  perfons’  faces,  though  they  be  very  like 
one  another,  cannot  yet  be  precifely  the  fame,  on 
account  of  the  addition  and  omiffion  of  little  cir- 
cumftances,  and  a variety  of  affociated  ones,  which 
intermix  themfelves  here.  Hence  the  fame  pidlure 
may  appear  much  more  like  to  one  perfon  than  to 
another,  viz.  according  as  it  refembles  his  idea  more 
or  lefs. 

Thirteenthly,  Painters,  ftatuaries,  anatomifts,  ar- 
chire&s,  &c.  fee  at  once  what  is  intended  by  a 
pi£lure,  draught,  &c.  from  the  perfeftion  of  their 
vifible  ideas ; and  carry  off  the  fcene,  plan,  &c.  in 
their  memories,  with  quicknefs  and  facility.  All 
which  is  ftill  owing  to  affociation.  But  it  would  be 
endlefs  to  enumerate  the  inftances  of  affociations, 
which  this  fenfe  affords. 

Fourteenthly,  It  is  probable,  that  fables,  parables, 
fi miles,  allegory,  &c.  pleafe,  ftrike  and  inftrud, 
chiefly  on  account  of  the  vifible  imagery,  which 
they  raife  up  in  the  fancy.  They  are  alfo  much 
more  eafily  remembered  on  the  fame  account.  We 
may  add,  that  idolatry,  heathenifh  and  popifh,  has 
made  a much  quicker  and  more  extenfive  progrefs  in 
the  world  on  account  of  the  liability  and  vividnefs 
of  vifible  impreflions  and  ideas,  and  the  difficulty, 
obfcurity,  and  changeable  nature,  of  abftradt  no- 
tions. And  image-worfhip  feems  even  to  have  been 
derived  in  great  meafure  from  this  fource. 

Fifteenthly,  It  would  be  a matter  of  great  curiofity 
and  ule  (as  far  as  thefe  fpeculations  can  be  of  any 
uie)  to  inquire  carefully  into  the  progrefs  of  the 
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mind,  and  particularly  of  the  fancy,  In  perfons  born 
blind,  and  compare  the  refult  with  what  is  advanced 
under  this  propofition,  and  with  other  parts  of  thefe 
papers,  in  order  to  correCt  and  improve  the  theory 
of  aflociation  thereby.  It  is  probable,  that  they  are 
confiderable  lofers,  upon  the  whole,  in  refpeCt  of 
knowledge though  their  greater  degree  of  attention, 
and  the  fuperior  acutenefs  of  the  fenfes  of  feeling 
and  hearing,  and  confequently,  perfection  of  the 
ideas  of  thefe  fenfes,  muft  give  them  fome  particular 
advantages. 

PROP.  LXII. 

To  explain  the  automatic  Motions , which  are  excited 
by  Impreffions  made  on  the  Eye. 

These  motions  are  of  two  kinds,  external  and 
jnternal.  The  external  are  the  motions  of  the 
globe  of' the  eye,  thofe  of  the  eye-lids,  and  the 
contractions  of  the  lacrymal,  and  other  neighbour- 
ing glands,  whereby  they  are  evacuated.  The  inter- 
nal are  the  contractions  of  the  greater  and  leflfer 
mufcular  rings  of  the  iris , of  the  radiated  fibres  of 
the  iris,  and  of  the  ciliar  ligaments.  I will  fpeak  of 
each  of  thefe  in  order. 

I begin  with  the  motions  of  the  globe  of  the  eye. 
And  here  I obferve,  Firft,  That  the  white  tendinous 
expanfions  of  the  four  (trait  mufcles  reach  as  far  as 
the  cornea-,  and  confequently,  that  they  are  thereby 
expofed  in  a particular  manner  to  the  aCtion  of  lighr, 
when  the  eye  is  open,  being  covered  by  nothing  but 
a thin  membrane.  However,  the  tendinous  expan- 
fions of  the  adducens  and  abducens  are  much  more 
expofed  than  thole  of  the  at t aliens  and  deprim ens ; and, 
if  the  eye  be  but  a little  open,  the  light  cannot  fail 
upon  thefe  laft  at  all. 

Secondly,  If  a luminous  objeCt  be  placed  upon  the 
right  fide,  fo  as  that  the  light  (ball  fall  in  a particu- 
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lar  manner  upon  the  tendinous  expanfion  of  the  abdu- 
cens  of  the  right  eye,  and  of  the  adducens  of  the  left,  it 
may  by  contracting  thefe  rnufcles  make  the  eyes  move 
in  a congruous  manner,  turning  them  towards  itfclf; 
and  the  tendency  of  the  eyes  to  move  towards  the 
right  fide  ought  not  to  ceafe,  till  the  adducens  and  ab - 
ducens  in  each  eye  have  an  equal  quantity  of  light 
fall  upon  them  from  the  luminous  objeCt,  i.  e.  till  the 
optic  axes  be  directed  to  it.  In  which  cafe  the  eyes 
would  be  in  aquilibrio , as  far  as  they  are  under  the 
influence  of  the  light  which  falls  upon  the  tendinous 
expanfions  of  the  ftrait  rnufcles. 

Thirdly,  It  agrees  remarkably  with  the  two  laft 
paragraphs,  that  new-born  children  move  their  eyes 
in  a congruous  manner ; that  the  motions  are  chiefly 
to  the  right  and  left,  fcarce  upwards  and  downwards 
at  all,  the  eye-lids  being  feldom  fo  much  opened  as 
to  expofe  the  tendinous  expanfions  of  the  attollens  and 
deprimens ; and  that  their  eyes  are  frequently  turned 
towards  luminous  objects,  fuch  as  a candle,  or  a 
window. 

Fourthly,  But  it  is  not  necefiary,  that  the  eyes  of 
new-born  children  fliould  always  turn  to  the  luminous 
objeCt,  or  remain  fixed  upon  it.  For  every  mufcle, 
when  it  has  exhaufted  itfelf  by  contraction,  gives  place 
to  its  antagonift  of  courfe.  If  therefore  the  luminous 
objeCt  be  much  on  one  fide,  the  eyes  ought  to  turn 
back  from  it  almoft  immediately.  To  which  we  may 
add,  that  various  luminous  objeCts  generally  affeCt 
the  eyes  at  the  fame  time;  that  the  four  ftrait  rnufcles 
do  naturally  balance  each  other,  and  keep  the  eyes 
in  a right  forward  pofmon ; and  that  the  oblique 
rnufcles  fcarce  favour  any  particular  oblique  pofition, 
though  they  do  prepare  the  eye  to  turn  with  greater 
facility,  in  compliance  with  the  contraction  of  any  one 
of  the  four  ftrait  rnufcles.  There  are  therefore  fuffc- 
cient  fources  for  a variety  of  motions  in  the  globes  of 
the  eyes,  without  deftroying  their  congruity. 
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Fifthly,  It  is  worthy  of  attention  here,  that  the  at- 
tollentes  and  defrimenies  do  not  want  the  fame  external, 
influence  of  light  to  make  them  move  in  a congruous 
manner,  as  the  adducenles  and  abducentes  in  as  much 
as  one  adducens,  and  one  abducens , mull  aft  to- 
gether to  make  the  eyes  move  congruoufly  to  the 
right  and  left ; whereas  the  two  at  tollentes , and  two 
deprmenteSj  aft  together  in  the  congruous  motions 
upwards  and  downwards.  As  far  therefore  as  the 
nerves  of  one  fide  fympathize  with  the  correfponding 
nerves  of  the  other  in  the  influences  which  defcend 
from  the  brain,  there  will  be  a natural  tendency  in 
the  eyes  to  move  upwards  and  downwards  in  a con- 
gruous manner,  and  to  the  right  and  left  in  an  incon- 
gruous one.  And  this  fuits  well  with  the  greater  ex- 
pofition  of  the  tendinous  expanfions  of  the  adducenles 
and  abducentes  before  taken  notice  of.  For  what 
reafon  fo  many  pairs  of  nerves  are  concerned  in  the 
motions  of  the  globe  of  the  eye,  and  of  the  eye-lid, 
remains  to  be  inquired. 

Sixthly,  It  may  perhaps  be,  that  the  light  which 
pafies  in  at  the  pupil  has  forme  efficacy  in  moving  the 
globe  of  the  eye,  either  by  unknown  communica- 
tions in  the  brain  between  the  optic  nerve,  and  the 
third,  fourth,  and  fixth  pairs,  or  perhaps  by  pene- 
trating in  a fmall  degree  through  the  retina , choroides , 
and  fclerotica , to  the  four  ftrait  mufcles.  If  this  lath 
influence  could  be  allowed,  it  would  oppofe  that 
exerted  upon  the  tendinous  expanfions ; but  would, 
however,  join  with  it  in  preferving  the  congruity  of 
the  motions. 

Seventhly,  As  the  two  oblique  mufcles  neither  have 
tendinous  expanfions  expofed  to  the  light,  nor  adhere 
to  the  globe  of  the  eye,  except  juft  at  their  infertion, 
they  cannot  be  under  either  of  the  influences  here  fup- 
pofed  to  affeft  the  ftrait  mufcles,  but  muft  be  fubjeft 
chiefly  to  thofe  which  defcend  from  the  brain  ; thus 
afting  almoft  uniformly,  unlefs  in  particular  agitations 
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of  the  whole  nervous  fyftem.  And  this  agrees  well 
with  the  fadt,  and  with  the  ufes  generally  afiigned  to 
thefe  mufcles,  viz.  thofe  of  keeping  the  eye  in  a 
moderate  fulpenfion  always,  and  drawing  it  out  on 
eminent  occafions. 

Eighthly,  The  circumltances  which  occafion 
fquinting  in  young  children,  agree  well  with  the  the* 
ory  here  propofed.  Thus,  if  a child  be  laid  fo  into 
his  cradle,  as  that  one  eye  {hall  be  covered,  the  external 
influences  of  light  cannot  operate  upon  it.  And  if  this 
be  often  repeated,  efpecially  while  the  afibciation 
which  confirms  the  congruity  of  the  motions  is  weak, 
the  eye  which  is  covered  will  obey  the  influences 
which  defcend  from  the  brain,  and  turn  upwards 
and  inwards  for  the  moft  part.  What  turns  the  fcale 
•in  favour  of  this  pofition,  remains  to  be  inquired. 

The  fecond  of  the  external  motions  is  that  of  the 
eye-lids,  or  the  actions  of  the  elevator , and  orbicu- 
laris palpebrarum.  What  excites  the  firft  to  conftant 
adtion  during  the  whole  time  that  the  new-born 
child  is  awake,  is  difficult  to  fay.  Perhaps  the 
adtion  of  light  upon  the  white  of  the  eye,  fending 
vibrations  under  the  upper  eye-lid,  and  thence  into 
the  fibres  of  the  elevator : or  the  diredt  adtion  of  light 
through  the  fkin  3 for  it  is  a cutaneous  mufcle : or 
influences  which  defcend  into  the  third  pair  from  the 
fecond,  i.  e.  the  optic  nerve : or  the  fridtion  from 
the  globe  of  the  eye  in  its  motions,  which  may  alfo 
make  the  eye-lid  fympathize  in  motion  with  the  eye: 
or  the  aggregate  of  all  thefe.  As  to  the  orbicularis , it 
is  evidently  put  into  adtion  by  irritations  affedting  the 
eye,  as  from  duft,  flies,  &c.  even  in  adults. 

The  third  of  the  external  motions,  or  the  contrac- 
tion of  the  lacrymal,  and  other  neighbouring  glands, 
atifes  from  irritations  in  the  eye,  nofe,  fauces , and 
fcalp  of  the  head.  The  manner  in  which  thefe  irri- 
tations operate,  has  been  fufficiently  explained  under 
Prop.  S3- 
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Of  the  internal  motions  I will  confider  the  con- 
tradion  of  the  greater  and  lefler  rings  together,  as 
proceeding  from  the  fame  caufes,  and  being  cotem- 
poraneous ; and,  for  the  fame  reafons,  the  contrac- 
tion of  the  radiated  fibres,  and  ciliar  ligament,  to- 
gether alfo.  By  the  firft  the  eye  is  fitted  for  diftind 
vifion  at  fmall  diftances,  by  the  other  at  great  ones. 
Thus  let  us  fuppofe  a candle  to  be  brought  nearer 
and  nearer  to  the  child’s  eye.  It  is  evident,  that  the 
quantity  of  light  which  falls  upon  the  eye  will  grow 
greater  and  greater.  It  will  therefore  agitate  all  the 
circular  fibres  of  the  iris  more  powerfully,  and  par- 
ticularly the  greater  and  lefler  rings ; i.  e.  it  will 
bend  the  cornea  into  a greater  convexity,  bring  the 
origin  of  the  ciliar  ligament  nearer  to  its  infertion  in 
the  capfula  of  the  cryftalline,  i.  e.  fuffer  the  capfula  to 
become  more  convex  alfo,  and  narrow  the  pupil,  i.  e. 
leflen  the  radius  of  diffipation.  The  image  of  the 
candle  upon  the  retina  may  therefore  continue  to  be 
diftind,  as  it  approaches,  by  this  mechanical  influence 
of  light  upon  the  eye.  And,  for  the  fame  reafons, 
it  may  continue  diftind,  as  it  recedes.  But  there  are 
limits  on  both  hands.  And  thus  the  conformations 
of  the  eye  neceflary  for  diftind  vifion,  according  to 
Dr.  Jurin7 s mod  accurate  account  of  this  matter,  are 
brought  about  automatically,  and  fuitably  to  the 
general  theory  of  thefe  papers. 

However,  it  is  alfo  probable,  that  the  light  which 
pafles  in  at  the  pupil,  has  great  efficacy  in  contrading 
both  the  greater  and  lefler  rings,  as  may  be  con- 
cluded from  the  immobility  of  the  pupil  in  a gutta 
ferena-,  alfo  becaufe,  on  this  fuppofition,  thelicffit, 
which  pafles  in  at  the  pupil  rrsuft,  by  contrading^the 
lefler  ring,  become  a check  and  guard  againfl  its^own 
too  free  admiffion,  which  is  agreeable  to  the  tenor 
of  nature  in  like  inftances.  The  retina  extends  to 
the  greater  ring,  and  may  fend  fome  nervous  fibres 
to  it,  and  even  to  the  iris. 
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One  or  both  of  thefe  ations  of  light  feem  to  in- 
creafe  the  fecretion  and  circulation  of  the  aqueous 
humour  in  new-born  children,  fo  as  to  fit  the  eye 
for  vifion,  which  it  is  not,  through  the  deficiency  and 
muddinefs  of  the  aqueous  humour,  till  fome  time 
after  birth.  This  again  may  be  confidered  as  a 
circumftance,  that  favours  our  prefent  conjectures. 

As  to  the  radiated  fibres  of  the  iris,  and  the  ciliar 
ligament,  they  do  not  feem  fo  much  to  be  excited 
to  action  by  any  external  influence,  as  to  be  kept 
in  a date  of  conftant  fmall  activity  by  the  vibrations 
which  defcend  from  the  brain.  When  therefore  the 
rings  are  relaxed,  the  radiated  fibres  will  open  the 
pupil,  and  the  ciliar  ligament  draw  out  the  capfula 
of  the  cryffalline  to  a flatter  fhape,  and  thus  fuit  the 
eye  to  obfcure  and  diftant  objects. 

\ t 

PROP.  LXIII. 

To  explain  the  Manner  and  Degree,  in  which  the 
automatic  Motions , mentioned  in  the  lafl  Proportion , 
are  influenced  by  voluntary  and femivoluntary  Powers. 

Since  the  motions  of  the  eyes  are  in  every  in- 
ftance  congruous,  from  the  inftant  of  birth,  an  affo- 
ciated  tendency  thereto  is  generated  fooner,  and 
more  firmly  eftabli fhed,  than  perhaps  in  any  other 
cafe.  As  therefore  the  external  influence  of  liaht 
by  growing  languid,  comes  to  have  lefs  and  lels 
effect  perpetually  for  this  purpole,  fo  the  affociated 
tendency  grows  ftronger  and  ftronger ; and  the  fum 
total  of  both  may  perhaps  be  always  about  equal. 

However,  this  congruity  does  not  feem  to  be  fo 
great  in  children  as  in  adults,  who  can  direct  their 
optic  axes  by  a perfectly  voluntary  power  to  the  ob- 
ject which  they  intend  to  view  with  attention.  We 
muff  examine  therefore,  how  the  almoft  perfe<t 
congruity  becomes  an  entirely  perfect  one. 

Now 


221 


Of  the  Senfe  of  Sight. 

Now  here  we  are  to  obferve,  that  the  almofi  perfedt 
congruity  begets  an  almofi:  perfedt  correfpondency  in 
the  points  of  the  retina ; and  that  hence  it  will  follow 
by  degrees,  that  the  leaft  deviation  from  perfedt  con- 
gruity will  occafion  double  vifion,  and  confufion. 
But  thefe  are  unpleafant  and  inconvenient,  whereas 
fmgle  and  diftindt  vifion  is  pleafant  and  convenient. 
Whence  every  recurrency  of  the  laft  will  tend  to 
confirm  it,  of  the  firft  to  exclude  it,  from  principles 
already  laid  down,  Prop.  22.  Cor.  1.  The  child  will 
therefore  come  to  a perfedt  congruity  at  laft,  i.  e.  to 
dircdt  his  optic  axes  precifely  to  the  point  which  he 
intends  to  view.  The  voluntary  power  of  fuiting 
the  internal  motions  to  the  diftance  muft  be  fuppofed 
to  grow  perfect  about  the  fame  time. 

It  agrees  with  this  method  of  reafoning,  that  per- 
fons  who  lofe  the  fight  of  one  eye  in  their  childhood 
or  youth,  though  long  after  the  external  adtion  of  light 
has  loft  its  efficacy  for  making  the  motions  congruous, 
generally  (quint  a little  with  that  eye. 

The  perfons  who  fquint,  preferving  the  fight  of 
the  fquinting  eye,  are  obliged  to  move  their  eyes  in 
a congruous  manner,  for  the  fame  reafon  as  others, 
viz.  to  avoid  double  vifion,  though  the  pofition  be 
incongruous. 

The  conftant  action  of  the  elevator  palpehra  fupe - 
rioris  in  adults  feems  to  be  entirely  from  cuftom,  i.  e. 
afiociation,  being  kept  up  in  a more  particular  man- 
ner by  the  variety  of  vifible  objedts,  which  engage 
our  attention  during  the  courfe  of  the  day. 

It  is  generally  lome  time  before  children  get  the 
voluntary  power  of  (hutting  the  eyes  gently,  or  of 
(hutting  one  and  noc  the  other.  They  can  (hut  them 
with  force  foon,  this  adtion  recurring  often  from 
motes  in  the  eves,  pain  of  any  kind,  &c.  The  pro- 
cedure here  is  of  the  fame  kind  as  in  other  voluntary 
adtions. 
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The  internal  motions  depend  originally  upon  the 
greater  or  lefs  quantity  of  light  which  falls  upon  the 
cornea  and  iris,  as  has  been  obferved  already.  But 
the  nearnefs  and  remotenefs  of  the  luminous  objedb 
are  the  refpedtive  affociates  of  thefe.  The  mufcular 
rings  therefore,  which  at  firft  contradted  only  when 
very  luminous  objects  approached,  will  afterwards 
contradt  when  moderately  luminous  ones  do.  And 
thus  vifion  will  be  made  diftindc  in  general.  But  dif- 
tindb  vifion,  by  recurring,  will  perpetuate  and  perfect 
itfelf,  .and  indiftindt  check  and  abolifh  itfelf,  from  the 
agreeablenefs  and  difagreeablenefs  accompanying 
them  refpedtively,  by  Prop.  11.  Cor.  i.  till  at  lad 
the  child  gets  a perfedtly  voluntary  power  of  fuiting 
his  eyes  to  the  diftance.  Adults  feem  to  have  a 
power  of  preparing  the  eyes  previoufly  to  fee  at  a 
propofed  diftance  ; and  fome  to  have  a femivoluntary 
power  of  contracting  and  dilating  the  pupil,  viz. 
by  fancying  a bright  objedt  near,  and  a dark  one  far 
off ; though  the  quantity  of  light  which  falls  upon  the 
eye  remain  the  fame. 
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SECT.  V. 

OF  THE  SENSE  OF  HEARING. 

\ 

PROP.  LXIV. 

To  affign  the  immediate  Organ  of  Hearing , and  to  explain 
in  general  the  Ufes  of  the  feveral  Parts  of  the 
external  and  internal  Ear. 

The  immediate  organ  of  hearing  appears  to  be  the 
fofc  portion  of  the  feventh  pair  of  nerves  diftributed 
in  the  cochlea , and  femicitcular  canals.  What  the 
particular  ufes  of  thefe  cavities  are,  is  not  known. 
They  bear  fome  obfcure  likenefs  to  the  inftruments 
commonly  made  ufe  of  for  increafing  either  the 
loudnefs  of  founds,  or  the  effects  of  them  upon  the 
ear ; juft  as  the  coats  and  humours  of  the  eye  re- 
femble  lenfes.  The  auditory  nerve  is  alfo  like  the 
optic  in  detaching  no  branches  off  to  the  neigh- 
bouring parts  j and  there  are  many  other  inftances 
of  refemblance  between  thefe  two  moft  refined  and 
fpiritual,  if  one  may  fo  fay,  of  out  fenfes ; fome  of 
which  I fhall  mention  in  the  courfe  of  this  fedion. 

The  auricle  and  meatus  auditorius^&re,  cartilaginous, 
and  feem  by  this  means  to  be  peculiarly  fitted  for 
receiving  and  retaining  the  vibrations  of  the  air, 
and  for  communicating  them  to  the  membrana  tym - 
pani. 

This  membrane  appears  to  be  kept  in  a ftate  of 
conftant  tenfion  by  mufcles,  that  ad  upon  the  fmall 
bones  in  different  ways,  and  thus  to  be  fitted  for  vi- 
brating fynchronoufly  to  the  feveral  founds,  which 
affed  it.  Agreeably  to  which,  the  degree  of  tenfion 
varies,  fo  as  to  be  lefs  when  the  mufculus  externus 
and  obliquus  ad,  greater  when  thefe  are  relaxed,  and 
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the  interms  acts.  The  degree  of  fenfibility  both  in 
the  membrane  itfelf,  and  in  the  whole  organ,  is  pro- 
bably greater  when  the  tenfion  is  greater. 

The  vibrations  of  the  air  feem  to  (hake  off  the  mu- 
cus which  lodges  upon  the  membrana  tympani  in  the 
new-born  child  juft  as  the  adion  of  light  fits  the 
cornea , and  aqueous  humour,  for  vifion. 

The  euftachian  tube  fervcs  to  fupply  the  cavity  of 
the  tympanum  with  air,  to  carry  off  the  vapour  which 
exhales  into  it,  and  perhaps  to  increafe  the  effeds  of 
founds  by  the  tremors  in  its  cartilaginous  extremity, 
and  particularly  thofe  of  the  perfon’s  own  voice. 

• Th e Jlapes,  its  mufcle,  and  the  foramen  ovale,  feem 
defigned  to  convey  the  vibrations  of  the  'membrana 
tympani  to  the  auditory  nerve  in  a precife  manner. 
But  the  vibrations  excited  in  its  aether  may  be  much 
more  frequent  than  thofe  of  the  membrana  tympani,  as 
has  been  already  obferved. 

4 There  does  not  appear  to  be  any  method  for  con- 
veying air  into  the  cavities  of  the  vejlibulum , cochlea , 
and  femicircular  canals,  nor  any  neceffuy  or  ule  for 
it  there.  The  great  hardnefs  of  the  bony  part  of  the 
organ  of  hearing  may  make  it  more  eafily  fufceptible 
of  vibrations.  Agreeably  to  which,  it  may  be  cb- 
ferved,  that  we  C3n  hear  impcrfedly,  though  the  ears, 
nofe,  and  mouth,  be  all  flopped,  and  confequently  all 
^ccefs  to  the  membrana  tympani  by  the  vibrations  of 
the  air  denied.  The  vibrations  are  here  excited  pro- 
bably in  the  cartilages  of  the  auricle  and  meatus, 
and  in  the  bones  of  the  fkull,  and  thus  communi- 
cated to  the  cochlea , and  femicircular  canals.  1c 
feems  to  agree  with  this,  that  fome  partially  deaf  per- 
fons  can  hear  beft,  when  driven  in  a coach  over  (tones 
or  gravel ; i.  e.  when  all  the  parts  of  their  bodies, 
and  particularly  thofe  of  the  bones,  are  put  into  a 
vibrating  motion. 

The  bony  part  of  the  organ  of  hearing  feems  to 
come  to  its  full  fize  early  in  life.  Is  not  the  final 
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caule  of  this,  that  one  part  may,  on  account  of  its 
fize,  be  moft  difpofed  to  vibrate  with  one  tone,  ano- 
ther with  another  ? And  does  not  this  hold  particu- 
larly  in  refpeft  of  the  lamina  Jpiralis  ?■  For  thus  the 
fame  tone  would  be  affixed  and  affociated  to  the  fame 
nerves,  fo  as  to  affed  them  peculiarly,  from  child- 
hood or  youth  to  old  age. 

P Pv  O P.  LXV. 

To  examine  bow  far  the  Phenomena  of  mufical  and 
other  inarticulate  Sounds  are  agreeable  to  the  DoElrine 
of  Vibrations . 

Here  we  may  co.nfider,  firfb,  the  different  ftrength 
of  founds.  Now,  as  this  aiiles  Com  the  different 
condenfation  of  the  air  in  the  pulfes,  fo  the  effcd 
which  it  has  upon  the  membrana  tympanic  the  mem- 
brane. of  the  foramen  ovale , and  the  nnves  of  hear- 
ing, muff  be  different  likewife,  and  afford  the  mind 
a i'ufficient  foundation  for  did inguiffiing.  founds  in 
refpeft  of  ftrength  and  feeblencfs. 

Secondly,  T he  gravity  and  acutenefc . of  founds 
arile  from  the  flownels  or  frequency  of  the  vibrations. 
Now,  as  the  vibrations  of  the  membrana  tympani  are 
fynchronous  to  thofc  of  the  air,  they  may  either  ex- 
cite fynchronous  ones  in  the  particlcsof  the  auditory 
jierves,  and  thus  be  dhlinguiffied  from  each  other  in - 
refped  of  frequency  by  the  mind  j or  if  evety  pulle 
of  the  air,  and  ofcillation  of  the  membrana  tympani> 
excite  innumerable  infinitefunal  vibrations  in  the  au- 
ditory nerves,  the  renewal  of  thele  at  different  in- 
tervals according  to  the  different  gravity  0r  acute- 
r*efs  of  the  found  will,  however,  afford  a like  criterion. 

It  may  be~  remat ked,  that  grave  founds  are  in 
general  ftrong,  acute  ones  feeble.  For  the  bodies 
which  yield  grave  founds  are  in  general  large,  and 
conftquently  will  make  an  impreffion  upon  the  air  by 
» large  number  of  trembling  particles. 
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Thirdly,  All  very  loud  noifes  are  di (agreeable. 
Now  it  is  eafy  to  conceive,  that  very  violent  agita- 
tions of  the  membrana  tympani  may  produce  the  fo- 
lution  of  continuity  in  the  final!  medullary  pai  tides 
of  the  auditory  nerve.  An  inflammation  in  the 
fmall  veflfcl.s  of  the  auditory  nerve  may  render  it  fo 
fufceptible  of  violent  vibiations,  as  to  be  hurt  by 
gentle  founds,  as  fometimes  happens  in  diftempers} 
and  to  produce  that  acutenefs  in  the  frnfe  of  hear- 
ing, which  anfwers  to  the  nyttaiopia  in  the  eye. 

Fourthly,  Single  mufical,  i.  e.  uniform  founds, 
whether  vocal  or  inftrumental,  are  pleafant  in  pro- 
portion to  their  loudnefs,  provided  this  be  not  ex- 
ceffive.  We  mull  therefoie  fuppofe  here,  that  the 
repeated  impnlfes  of  the  air,  at  equal  diftances, 
make  the  vibrations  approach  to  the  folution  of 
continuity ; yet  ftill  fo  as  to  fall  ftiort  of  it. 

Fifthly,  Two  mufical  notes  founded  together, 
fuppofe  upon  an  organ  or  violin,  afford  a gi  eater 
original  pleafute  than  one,  provided  the  ratios  of 
their  vibrations  be  fufficiently  Ample.  Thus  any 
note  founded  with  its  eighth,  fifth,  fourth,  third  major 
or  minor,  fixth  major  or  minor,  affords  pleafure, 
the  ratios  being  here,  refpedhvely,  thole  of  1 to  2, 

2 to  3,  3 to  4,  4 to  5,  5 to  6,  3 to  5,  and  5 to  8, 
which  are  all  very  fimple  ones.  But  a note  with  its  1 
flat  or  fharp,  fecond,  or  feventh,  or  flat  fifth,  is 
originally  difagreeable.  It  may  be  obferved  alfo,  thaf 
concords  feem  to  be  originally  pleafant  in  proportion 
to  the  fimplicity  of  the  ratios  by  which  they  are 
expreffrd,  i.  e.  in  the  order  above  let  down.  Hence 
we  may  perhaps  fufpetl,  that  even  the  concords  were 
originally  unpleafant  to  the  ear  of  the  child,  from  the 
irregularity  of  the  vibrations  which  they  imprefs  upon 
the  membrana  tympani,  and  confcquent  folution  of 
continuity  ; and  that  they  fell  at  lall  within  the  limits 
of  pleafure,  as  many  other  pains  do,  by  repetition. 

For  thus  thofe  concords  in  which  the  ratios  are 
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fimpleft  would  become  pleafant  firft,  and  the  others 
would  continue  to  excite  pain,  or  to  border  upon  it. 
It  is  agreeable  to  this,  that  difcords  become  at  laft 
pleafant  to  the  ears  of  thofe  that  are  much  conver- 
sant in  mufic,  and  that  the  too  frequent  recurrency  of 
concords  cloys. 

Sixthly,  Concords  founded  in  fucceffion  feem  to 
have  the  fame  effed,  in  kind,  upon  the  ear,  as 
when  founded  together,  only  lefs  in  degree.  But 
difcords  in  fucceffion  do  not  offend,  unlefs  the 
chromatic  fucceffion  of  half  notes,  or  fome  fuch  re- 
markable ones,  and  even  thefe  pleafe  at  laft.  All 
this  follows  eafily  from  the  laft  paragraph ; and  the 
prefent  paragraph,  with  the  two  laft,  taken  together, 
contain  the  principal  grounds  of  the  natural  and  ori- 
ginal pleafures  of  mufic.  The  pleafures  which  it  de- 
rives from  affociation  will  be  confidered  hereafter. 


PROP.  LXVL 

To  examine  how  far  the  Judgments  which  we  make  con- 
cerning the  Difiance  and  Pofition  of  the  founding  Body , 
are  agreeable  to  the  Dodlrine  of  Affociation. 

4 r 

Sounds  ought  to  decreafe  in  the  reciprocal  duplicate 
ratio  of  the  diftance,  did  they  not  receive  fome 
-support  from  the  reflexion  of  the  bodies  over  which 
they  pafs.  This  makes  them  decreafe  in  a lefs  ratio i 
however,  they  do  decreafe  in  general  with  the  diftance • 
and  this  .decreafe,  being  an  affociate  of  the  increafe 
of  diftance,  ought  to  fuggeft  it  to  the  imagination. 
And,  agreeably  to  this,  we  may  obferve,  that,  when 
the  wind  oppofes  the  found  of  bells,  they  appear 
farther  off;  when  a perfon  calls  through  a fpeakifig 
trumpet,  he  appears  nearer,  than  at  the  true  diftance. 

As  to  the  pofition  of  the  founding  body,  we  have 
no  clear  or  certain  criterion,  unlefs  it  be  very  near 
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us  j fo  as  that  the  pulfes  may  ftrike  one  ear,  or  one 
part  of  the  head,  confiderably  ftronger  than  another. 
Hence  we  judge  of  the  pofuion  of  the  fpeaker,  or 
founding  body,  by  the  eye,  or  by  fome  other  method 
independent  on  the  ear.  And  thus,  if  from  fome 
miftaken  prefumption  a voice,  or  found,  fhall  be 
deemed  to  come  from  a quarter  different  from  the 
true  piace  of  it,  we  fhall  continue  in  that  error  from 
the  ftrength  of  that  miftaken  prefumption. 

By  laying  thefe  things  together,  and  alfo  confider- 
ing  farther,  that  indiftin&nefs  in  articulate  founds  is 
an  affociated  mark  of  diftance,  we  may  fee  how 
ventriloqui , or  perfons  that  fpeak  in  their  throats, 
without  moving  their  lips,  impofe  upon  the  audi- 
ence. Their  voice  is  faint  and  indiftindt,  and  there- 
fore appears  to  come  from  a more  diftant  quarter 
than  the  fpeaker.  The  hearers  look  about  there- 
fore, and,  being  furprized,  their  imagination  fixes 
ftrongly  upon  that  corner,  or  cavity,  which  appears 
moft  plaufible ; and  afterwards  they  continue  to  im- 
pofe upon  themfelves  by  the  ftrength  of  this  pre- 
judice. 


PROP.  LXV1I. 

* 

To  examine  how  far  the  Power  of  dijlinguijhing  articulate 
Sounds  depends  upon  the  Power  of  Ajfociation. 


One  may  fuppofe  the  external  and  internal  ear  to 
be  fo  formed,  as  that  all  the  differences  in  the 
vibrations  of  the  air,  which  arrive  at  the  ear,  may 
affedt  the  auditory  nerves  with  corrcfponding  dif- 
<•  ferences.  Let  us  therefore  firft  confider  in  what  man- 
ner different  founds  imprefs  different  vibrations  upon 
the  air. 

Firft,  then,  Since  not  only  the  parts  about  the 
throat,  but  thofe  of  the  mouth,  cheeks,  and  even 
of  the  whole  body,  efpecially  of  the  bones,  vibrate 

in 
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in  fpeaking,  the  figure  of  the  vibrations  imprefled 
upon  the  air  by  the  human  voice  will  be  different 
from  that  of  the  vibrations  proceeding  from  a violin, 
•flute,  &c.  provided  the  diftance  be  not  too  great. 
Thts  therefore  may  be  confidered  as  one  help  for 
diftinguiftiing  articulate  founds  from  all  others. 

Secondly,  Articulation  confifts  in  breaking  out 
from  a whifper  into  found,  or  clofing  the  found  in 
different  manners,  the  organs  of  fpeech  being  put 
alfo  into  different  fhapes,  fo  a,s  to  join  the  differences 
mentioned  in  the  laft:  paragraph  with  various  erup- 
tions and  interruptions,  afcents  and  defcents  of 
found.  And  thus  each  letter  may  be  diftinguifhed 
from  every  other  by  hearing. 

Thirdly,  It  is  agreeable  to  all  this,  that  it  is  diffi- 
cult at  great  diftances  to  diflinguifh  the  tone  of 
one-mufical  inftrumenc  from  another,  or  of  any  from 
the  tone  of  a human  voice,  cxteris  'paribus  \ or  to 
diflinguifh  articulate  founds  from  one  another.  For 
at  great  diftances  the  vibrations  of  the  air  are  cir- 
cular to  fenfe,  and  all  the  afcents,  defcents,  erup- 
tions and  interruptions  of  found,  which  diflinguifh 
one  compound  found  from  another,  are  confounded 
by  numberlefs  refledtions  from  the  intermediate 
bodies. 

Fourthly,  We  may  obferve,  that  as  the  preferving 
the  diftindtion  of  place  is  the  chief  end  of  the  coats 
^and  humours  in  the  organ  of  fight,  fo  the  diftinc- 
tion  of  time  is  of  the  greateft  importance  in  hear- 
ing. It  feems  probable  therefore,  that  the  membrana 
tympani , fmall  bones,  and  their  mufcles,  are  fo  con- 
trived, as  by  their  adtions  to  preferve  the  diftindtion 
of  time,  i.  e.  to  extinguifh  flrong  founds,  and  to 
keep  up  weak  ones,  fo  as  that  the  laft  may  not  be  too 
much  overpowered  by  the  continuance  of  the  firft ; 
juft  as  the  treble  notes  of  a harpfichord  would  be 
by  the  bafs  ones,  did  not  the  bits  of  cloth  affixed  to 
. 0^3  the 
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the  jacks  check  the  vibrations  of  the  firings  in  due 
time. 

Having  now  fhewn  how  articulate  founds  may  be 
diftinguifhed  from  one  another,  and  from  all  other 
founds ; I next  obferve,  that,  in  fad,  the  fpeakers 
do  not  pronounce  fo  articulately  and  diflindly  in  com- 
mon converfation,  as  to  furnifli  the  hearers  with  the 
requifite  criterions  according  to  the  foregoing  theory  ; 
but  that  we  arrive  at  a facility  of  underftanding  one 
another’s  difcourfe,  ^chiefly  by  the  power  of  affo- 
ciation. 

And,  firfl,  It  is  needlefs  to  pronounce  every  letter 
fo  as  to  diftinguifh  it  from  all  others.  For  then 
words,  which  are  compofed  of  letters,  would  each 
have  as  many  criterions  as  they  have  letters,  and  even 
more ; for  the  order  of  the  letters  is  a criterion,  as 
well  as  the  found  of  each  letter.  In  like  manner, 
fentences  would  have  as  many  compound  criterions 
as  they  have  words,  befides  the  criterion  arifing  from 
the  particular  order  of  the  words. 

Secondly,  Since  words  are  formed  from  combina- 
tions, not  according  to  any  rule,  which  brings  up 
all  the  combinations  of  twos,  threes,  &c.  in  order, 
but  by  particular  affociations,  agreeably  to  the  na- 
ture of  each  language,  fince  alfo  fentences  are 
formed  in  the  fame  way,  the  feveral  component  parts 
of  words  and  fentences  fuggelt  each  other,  and  alfo 
the  whole  words  and  fentences  by  the  power  of 
afiociation.  Thus  the  beginning  is  commonly  ob- 
ferved  to  fugged  the  whole,  both  in  words  and 
fentences ; and  the  fame  is  true,  in  a lefs  degree,  of 
the  middles  and  ends. 

Thirdly,  The  fubjeft  matter  of  the  difcourfe, 
the  geftures  ufed  in  fpeaking,  a familiar  acquaint- 
ance with  the  particular  voice,  pronunciation,  gef- 
tures,  &c.  of  the  fpeaker,  and  other  afibciated  cir- 
cumflances  contribute  greatly  alfo.  And  therefore, 
on  the  other  hand,  we  find  it  difficult  to  diftinguifh 

proper 
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proper  names,  and  the  words  of  an  unknown 
language,  and  to  underftand  a perfon  that  is 

a ftranger,  or  that  ufes  no  action. 

We  may  fee  alfo,  that  it  is  chiefly  by  the  means  of 
a (Toe  i a ted  circumftances,  that  the  founds  uttered  by 
ventriloqui  fuggeft  to  us  the  words,  which  they  are 
fuppofed  to  pronounce ; for  their  articulations  muft 
be  very  incomplete,  as  they  do  not  move  their  lips 
at  all.  , 

It  is  by  a like  fet  of  aflfociated  circumftances  that 
we  are  enabled  to  read  with  Co  much  facility  the 
irregular  hand  writing  of  various  peifons,  and  of 
fome  more  than  others,  in  proportion  as  we  are  better 
acquainted  with  the  fubjeft,  language,  hand-wri- 
ting, &c.  1 

PROP.  LXVIII. 

The  Doffrine  of  Sounds  illujlrates  and  favours  that  of 
the  Vibrations  of  the  fmall  medullary  Particles  of  the 
Brain , and  nervous  Syflem. 

For  the  theory  of  founds  deduced  from  the  na- 
ture of  an  elaftic  fluid,  and  the  tremors  of  the 
particles  of  founding  bodies,  and  afterwards  verified, 
as  it  has  been,  by  numerous  experiments,  becomes 
a guide  to  us  in  all  inquiries  into  the  vibrations  of 
other  elaftic  mediums,  fuch  as  the  aether,  and  into 
the  effects,  which  fuch  vibrations  muft  impart  to  and 
receive  from  the  fmall  particles,  that  are  furrounded 
by  the  elaftic  medium.  And  the  general  tendency 
which  is  found  in  natural  bodies,  either  to  yield  a 
found  upon  percuflion,  or  at  leaft  to  fupport  and 
convey  founds  by  receiving  ifochronous  vibrations, 
and  refledting  them,  fhews,  that  there  are  latent  adtive 
powers,  in  the  fmall  parts  of  bodies,  which  difpofe 
them  to  vibrate.  Now,  if  there  be  fuch  powers  in 
the  biggeft  component  particles,  analogy  inclines  one 
to  expect  them  in  the  feveral  defeending  orders. 

Q^4  The 
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The  do&rine  of  founds  does  alfo  furnifh  us  with 
an  anfwer  to  one  of  the  principal  and  moft  obvious 
difficulties  attending  the  foppofition,  that  all  fenfa- 
tion,  thought,  and  motion,  is  performed  by  vibra- 
tions in  the  medullary  fubftance.  For  it  may  bes 
objected,  that  fuch  a number  of  different  vibrations, 
as  fttms  to  be  required  in  certain  cafes,  can  fcarce 
exift  together  in  the  medullary  fubftance.  Thus  it 
is  not  uncommon  for  a perfon  to  receive  a feries  of 
fenfations,  carry  on  a train  of  thought,  and  per- 
form a courfe  of  external  a&i.ons,  which  have  little 
connexion  with  each  other,  at  the  fame  time.  Now 
to  this  we  may  anfwer,  that  vibrations  as  different 
from  each  other  do,  in  fa<5t,  exift  together  in  common 
air,  in  fuch  a manner  as  to  be  perceived  diftin&ly. 
Thus  a perfon  may  liften  to  what  part  he  pleafes  in  a 
concert  of  mufic,  and  matters  in  the  art  can  liften 
to  more  than  one.  They  can  alfo  at  the  fame  time 
receive,  attend  to,  and  underftand  the  vibrations  of 
the  air,  arifing  from  the  difcourfe  of  other  perfons. 
But  in  whatever  manner  thefe  different  vibrations  can 
exill  together  precifely  at  the  fame  inftant,  or  rather 
fucceed  each  other  at  infinitefimal  intervals,  without 
confufion ; in  the  fame  manner  may  vibrations  and 
vibratiuncles  exift  together,  or  fuccetd  each  other, 
without  confufion  alfo,  in  the  medullary  fubftance: 
and  by  whatever  power  the  foul  is  qualified  to  attend 
to,  and  diftinguifh  from  each  other,  thefe  feveral  vibra- 
tions of  the  air,  by  the  fame  power  may  it  corre- 
fpond  to  the  vibrations  in  the  medullary  fubftance, 
fo  that  each  (hall  have  its  peculiar  effedt  of  producing 
the  appropriated  fenfation,  thought,  and  motion. 
It  is  to  be  obferved  farther,  that  there  is  a difficulty 
in  performing  both  the  things  here  mentioned  ; that 
confufion  does  often  arifej  and  that  where  any  perfon 
is  remarkable  for  doing  more  than  one  thing  at  once, 
it  is  in  confrquence  of  great  pra&ice,  and  alfo  of 
exquifite  mental  powers,  i.  e.  of  an  exquifite  make 
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of  the  medullary  fubftance,  according  to  the  theory 
of  thefe  papers. 

PROP.  LXIX. 

To  explain  in  what  Manner , and  to  what  Degree , 
agreeable  and  difagreeable  Sounds  contributey  in  the 
Way  of  Affociationy  to  the  Formation  of  our  inleU 
lebiual  Pleafures  and  Pains. 

As  all  moderate  and  tolerably  uniform  founds 
pleafe  young  children,  and  the  original  pleafures< 
from  concords  founded  together,  from  the  fucceftion 
of  both  concords  and  difcords,  and  even  from  clear, 
mufical  founds,  confidered  feparately,  remain  with  us 
through  the  whole  progrefs  of  life,  it  is  evident,  that 
many  of  our  intellectual  pleafures  mud  be  illuminated 
and  augmented  by  them.  And,  on  the  contrary, 
harfli,  irregular,  and  violently  loud  noifes  mull  add 
fomething  to  the  difagreeabltnefs  of  the  objeCls  ancj 
ideas,  with  which  they  are  often  aflociated. 

The  pleafures  of  mufic  are  compofed,  as  has  been 
already  obferved,  partly  of  the  original,  corporeal 
pleafures  of  found,  and  partly  of  affociated  ones. 
When  thefe  pleafures  are  arrived  at  tolerable  per- 
fection, and  the  feveral  compounding  parts  cemented 
fufficiently  by  affociation,  they  are  transferred  back 
again  upon  a great  variety  of  objeCts  and  ideas,  and 
diffufe  joy,  good-will,  anger,  companion,  forrow, 
melancholy,  &c.  upon  the  various  fcenes  and  events 
of  life;  and  fo  on  reciprocally  without  perceptible 
limits. 

1 he  corporeal  pleafures  from  articulate  founds  are 
either  evanefcent  from  the  fir  ft,  or,  however,  become 
|o  very  early  in  life.  By  this  means  we  are  much 
better  qualified  to  receive  information,  with  mental 
pleafure  and  improvement,  from  them  ; and  the  ear 

becomes, 
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becomes,  like  the  eye,  a method  of  perception  fuited 
to  the  wants  of  a fpiritual  being.  And  indeed  when 
we  compare  the  imperfections  of  fuch  as  have  never 
heard,  with  thofe  of  perfons  that  have  never  fcen,  it 
appears,  that  the  ear  is  of  much  more  importance  to 
us,  confidered  as  fpiritual  beings,  than  the  eye. 
This  is  chiefly  owing  to  the  great  ufe  and  neceflity 
of  words  for  the  improvement  of  our  knowledge, 
and  enlargement  of  our  affections  j of  which  I (hall 
have  particular  occafion  to  treat  hereafter.  An  ac- 
curate inquiry  into  the  mental  progrels  of  perfons 
deprived  of  the  advantages  of  language,  by  being 
born  deaf,  would  be  a ftill  better  teft  of  the  theory  of 
thefe  papers,  than  a like  inquiry  concerning  perfons 
born  blind. 

PROP.  LXX. 

To  give  an  Account  of  the  Ideas  generated  by  audible 

Impreffions. 

The  ideas  which  audible  impreffions  leave  in  the 
region  of  the  brain,  that  correfponds  to  the  auditory 
nerves,  are,  next  to  the  ideas  of  fight,  the  moft 
vivid  and  definite  of  any;  and  all  the  obfervations 
above  made  upon  the  ideas  of  fight  may  be  applied 
to  thofe  of  hearing,  proper  changes  and  allowances 
being  made.  Thus,  after  hearing  mufic,  converfing 
much  with  the  fame  perfon,  in  general  diforders  of 
the  brain,  or  particular  ones  of  the  nervous  fpaf- 
modic  kind  in  the  ftomach,  after  taking  opium,  in 
dreams,  in  madnefs,  trains  of  audible  ideas  force 
themfelves  upon  the  fancy,  in  nearly  the  fame 
manner,  as  trains  of  vifible  ideas  do  in  like  cafes. 
And  it  may  be,  that  in  pafiing  over  words  with 
our  eye,  in  viewing  objects,  in  thinking,  and 
particularly  in  writing  and  ipeaking,  faint  miniatures 
of  the  founds  of  words  pafs  over  the  ear.  I even 
fufped,  that,  in  fpeaking,  thefe  miniatures  are  the 
aifociated  circumftances  which  excite  the  a&ion. 
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be  it  voluntary,  or  fecondarily  automatic.  For  chil- 
dren learn  to  fpeak  chiefly  by  repeating  the  founds 
which  they  hear,  i.  e.  thefe  founds  are  the  affociated 
circumftances,  which  excite  to  adtion.  But  if  the 
found  does  this,  the  idea  of  it  muft  get  the  fame 
power  by  degrees.  I grant  indeed,  that  the  pi&ures 
of  words  in  the  eye,  and  their  ideas,  may  be  like 
affociated  circumftances,  exciting  to  fpeak 3 and  fince 
it  is  neceffary,  according  to  the  theoiy  of  thefe 
papers,  that  every  femivoluntary,  voluntary,  and  fe- 
condarilv  automatic  adlion,  fhould  be  excited  by  an 
affociated  circumftance,  one  may  reckon  words  feen, 
and  their  vifible  ideas,  amongft  the  number  of  fuch 
circumftances.  But  words  heard,  and  their  audible 
ideas,  have  a prior  claim  3 and,  in  perfons  that  can- 
not read  or  write,  almoft  the  only  one.  It  confirms 
this,  that  in  writing  one  is  often  apt  to  mif-fpell  in 
conformity  with  the  pronunciation,  as  in  writing  hear 
for  here  3 for  this  may  proceed  from  the  audible  idea, 
which  is  the  fame  in  both  cafes  3 cannot  from  the 
vifible  one.  Where  a perfon  mif-fpells  fuitable  to  a 
mifpronunciation,  which  fometimes  happens,  it  can 
fcarce  be  accounted  for  upon  other  principles. 
However,  in  writing,  the  affociated  circumftance, 
which  excites  the  adtion  of  the  hand,  is  moft  probably 
the  vifible  idea  of  the  word,  not  the  audible  one. 

If  it  be  objedted  to  the  fuppofltion  of  thefe  audible 
trains,  that  we  ought  to  be  confcious  of  them,  I 
anfwer,  that  we  are  in  fome  cafes  3 which  is  an  argu- 
ment, that  they  take  place  in  all,  in  a lefs  degree  3 
that  the  greater  vividnefs  of  the  vifible  trains  makes 
us  not  attend  to,  or  recoiled!  them,  till  the  confciouf- 
nefs  or  memory  be  vanifhed  3 and  that  even  vifible 
trains  do  not  appear  as  objedls  of  confcioufnefs  and 
memory,  till  we  begin  to  attend  to  them,  and  watch 
the  evanefcent  perceptions  of  our  minds. 

The  ideas  of  fight  and  hearing  together  are  the 
principal  ftorehoufe  of  the  fancy  or  imagination  ; 

and 
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and  the  imaginative  arts  of  painting  and  mufic  ftand 
in  the  iame  relation  to  them  refpe&ively.  Poetry 
comprehends  both  by  taking  in  language,  which 
is  the  general  reprefentative  of  all  our  ideas  and 
affcdtions. 

As  there  is  an  artificial  memory  relative  to  the 
eye,  by  which  trains  of  vifible  ideas,  laid  up  in  the 
memory  in  a certain  order,  are  made  to  fugged  both 
things  themfelves,  and  the  order  in  which  we  dcfire 
to  remember  them ; fo  compendious  trains  of  tech- 
nical words  formed  into  verfes  may  be  made  to  fug- 
ged other  words,  alfo  the  numeral  figures  in  a cer- 
tain order ; and,  by  this  means,  to  bring  to  view,  at 
pleafure,  the  principles  and  materials  of  knowledge 
for  meditation,  inquiry,  and  more  perfect  digedton 
by  the  mind,  as  appears  from  Dr.  Grey' s Memoria 
Technica.  The  vifible  loci  make  a dronger  impref- 
fion  on  the  fancy,  and  therefore  excel  the  audible 
ones  in  that  view;  but  the  audible  ones  have  a much 
more  ready  and  definite  connexion  with  the  things  to 
be  remembered ; and  therefore  feem  mod  proper, 
upon  the  whole,  in  mod  branches  of  literature.  And 
as  Dr.  Grey' s method  is  highly  ufeful  in  general,  fo  it 
is  particularly  excellent  in  refpedt  of  all  memorable? 
that  are  reprefented  by  numeral  figures.  For,  when 
the  numeral  figures  are  denoted  by  letters,  collec- 
tions of  them,  fuch  as  dates,  and  quantities  of  all 
kinds,  make  fhort  and  definite  impreffions  upon  the 
ear ; which  are  not  only  eafy  to  be  remembered,  but 
alfo  prelerve  the  order  of  the  figures  without  dan- 
ger of  error : whereas  neither  the  imprefiions  which 
collections  of  figures  make  upon  the  eye,  nor  thofe 
which  their  enunciations  in  words  at  length  make 
upon  the  ear,  can  be  remembered  with  facility  or 
precifion ; becaufe  neither  figures,  nor  their  names, 
cohere  together,  fo  as  that  the  precedent  {ball  fug- 
ged the  fubfequent;  as  the  letters  do  in  collections 
of  them,  capable  of  being  pronounced.  When  the 

technical 
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technical  word  coincides  with,  or  approaches  to,  a 
familiar  one,  it  is  remembered  with  greater  facility. 
Aflociation  is  every  where  confpicuous  in  thefe  things. 

J PROP.  LXXI. 

cfo  explain  the  automatic  Motions , which  are  excited  by 
Imprefftons  made  on  the  Ear . 

■ 

It  does  not  appear  at  all  improbable,  that  the  vi- 
brations, which  are  excited  by  founds  in  the  car- 
tilages of  the  auricle  and  meatus  auditorius , fhould 
pafs  into  the  fmall  mufcles  of  the  auricle,  and  there 
occafion  automatic  motions.  And  I guefs  in  par- 
ticular, that  in  very  loud  founds,  the  cartilages 
would  be  made  to  lie  clofer  to  the  head.  But  the 
fmallnefs  of  thefe  mufcles,  and  the  practice  of  bind- 
ing down  the  ears  of  new-born  children  clofe  to 
the  head,  which  reftrains  the  natural  adtion  of  thefe 
; mufcles,  whatever  it  be,  prevent  our  making  any 
certain  judgment. 

As  to  the  four  mufcles  which  belong  to  the  fmall 
bones,  it  appears  to  me,  that  fince  the  externus  and 
cbliquus  lie  out  of  the  tympanum , expofed  to  the 
common  air,  and  are  alfo  fo  fituated,  that  the  ex- 
ternus may  receive  vibrations  from  the  cartilage  of 
the  meatus  auditorius , the  obiiquus  from  the  carti- 
lage of  the  procejfus  rawanus , into  which  it  is  in- 
ferted,  they  mult  be  much  more  affedted  by  loud 
founds,  than  the  internus  or  mujculus  ftapedis.  It 
follows  therefore,  that  the  rnembrana  tympani  will  be 
relaxed  automatically  by  loud  founds.  Here  there- 
fore is  another  remarkable  coincidence  between  effi- 
cient and  final  caufes. 

For  what  reafons  the  mujculus  internus , and  muj- 
culus ftapedis , may  adt  peculiarly  in  weak  founds,  is 
difficult  to  fay.  They  may  perhaps,  as  was  above 
conjedtured  of  the  radiated  fibres  of  the  iris , de- 
pend 
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pend  chiefly  on  the  influences  which  defcend  from 
the  brain,  and  therefore  aft  always,  when  the  other 
two  will  give  them  leave.  It  is  moft  probable, 
that  the  four  mufcles  aft  in  various  proportions  and 
combinations,  fo  as  to  anfwer  a variety  of  purpofes. 
But  there  is  very  little,  that  is  fatisfaftory,  to  be  met 
with  in  books  of  anatomy  and  phyfiology  hitherto, 
concerning  the  peculiar  minute  ufes  and  funftions 
of  the  feveral  parts  of  the  organ  of  hearing. 

PROP.  LXXII. 

'To  explain  the  Manner  and  Degree,  in  which  the  auto- 
matic Motions , mentioned  in  the  laft  Propofition,  are 

influenced  by  voluntary  and femivoluntary  Powers. 

Since  grave  founds  are  in  general  loud,  acute 
ones  weak,  the  relaxation  of  the  membrana  tympani , 
which  firft  attends  upon  loud  founds  automatically, 
will  afterwards  by  aflociation,  be  made  to  attend 
upon  grave  ones,  even  though  they  are  not  loud  j 
and,  in  like  manner,  the  membrane  will  be  tenfe 
from  acute  founds,  though  they  fhould  be  rtrong ; 
i.  e.  the  membrane  will,  by  aflociation,  be  fitted 
to  vibrate  ifochronoufly  with  the  feveral  tones ; juft 
as  the  convexity  of  th z.  .cornea  is  made  by  allocution 
to  fuit  itfelf  to  the  feveral  diftances.  The  accom- 
modation is  at  firft  grofs  in  both  cafes ; but  is  per- 
fected afterwards  from  the  view  of  pleafure  and 
convenience,  by  means  of  the  frequent  recurrency 
of  the  actions.  See  Prop.  22.  Cor.  1. 

We  feem  alfo  to  have  a voluntary  power  of  pre- 
paring the  ear  previoufly  for  very  ftrong,  or  very 
weak  founds,  which  we  expeCt  to  hear,  juft  as  it  was 
before  obferved  of  the  eye,  that  we  can  fuit  it  pre- 
vioufly to  fee  at  an  expefted  diftance.  The  generation 
of  thefe  powers  is  the  fame,  as  that  ot  the  other 
voluntary  ones. 
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SECT.  VI. 

OF  THE  DESIRES  OF  THE  SEXES  TOWARDS 
EACH  OTHER. 

PROP.  LXXIII. 

'To  examine  bow  far  the  Defir es  of  the  Sexes  towards 
each  other  are  of  a factitious  Naturey  and  deducible 
from  the  Theory  of  thefe  Papers. 

Here  we  are  to  oblerve,  firft,  That  when  a ge- 
neral pleafurable  date  is  introduced  into  the  body, 
either  by  direct  impreflions,  or  by  afiociated  influ- 
ences, the  organs  of  generation  muft  fympathize  with 
this  general  ftate,  for  the  fame  reafons  as  the  other 
parts  do.  They  muft;  therefore  be  affedted  with  vi- 
brations in  their  nerves,  which  rife  above  indifference 
into  the  limits  of  pleafure  from  youth,  health,  grate- 
ful aliment,  the  pleafures  of  imagination,  ambition, 
and  fympathy,  or  any  other  caufe,  which  diffufes 
grateful  vibrations  over  the  whole  fyftem. 

Secondly,  As  thefe  organs  are  endued  with  a 
greater  degree  of  fcnfibility  than  the  other  parts,  from 
their  make,  and  the  peculiar  ftrudture  and  difpofition 
of  their  nerves,  whatever  thefe  be,  we  may  expedt, 
that  they  ftiould  be  more  affedted  by  thefe  general 
pleafurable  ftates  of  the  nervous  fyftem  than  the 
other  parts. 

Thirdly,  The  diftention  of  the  cells  of  the  veficuU 
feminales , and  of  the  finufes  of  the  uterus , which  take 
place  about  the  time  of  puberty,  muft  make  thefe 
organs  more  particularly  irritable  then.  It  may 
perhaps  be,  that  the  acrimony  of  the  urine  and  faces, 
which  make  vivi^i  impreflions  on  the  neighbouring 
parts,  have  alfo  a fhare  in  increafing  the  irritability 
' of  the  organs  of  generation. 


Fourthly, 
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Fourthly,  Young  perfons  hear  and  read  numberlefs 
things  in  this  degenerate  and  corrupt  (late  of  human 
life,  which  carry  nervous  influences  of  the  pleafurable 
kind  (be  they  vibrations,  or  any  other  ipecies  of 
motion)  to  the  organs  of  generation.  This  will 
be  better  underflood,  if  the  reader  pleafes  to  recoiled! 
what  was  delivered  above  concerning  the  methods, 
by  which  we  learn  to  diftinguifh  the  fenfations  of 
the  parts  external  and  internal  from  each  other.  For 
it  will  be  eafy  to  fee,  that  when  we  are  once  at  rived  at 
this  power,  the  aflfociated  circumlfances  of  any 
fenfations,  fuch  as  the  language  that  relates  to 
them,  will  recal  the  ideas  of  thefe  fenfations. 

Fifthly,  The  particular  (hame  which  regards  the 
organs  of  generation,  may,  when  confidered  as  an 
aflbeiated  circumdance,  like  other  pains,  be  fo  far 
diminifhed  as  to  fall  within  the  limits  of  pleafure,  and 
add  confiderably  to  the  fum  total. 

Sixthly,  The  fources  here  pointed  out  feem  fuffi- 
cient  to  account  for  the  general  defines,  which  are 
obfervable  in  young  perfons ; and  which,  when  not 
allowed  and  indulged,  may  be  confidered  as  within 
the  confines  of  virtue. 

Seventhly,  It  is  ufual  for  thefe  dcfires,  after  fome 
time,  to  fix  upon  a particular  objedf,  on  account  of 
the  apprehended  beapty  of  the  peifon,  or  perfection 
of  rhe  mind,  alfo  from  mutual  obligations,  or  marks 
of  affe£!ion,  from  more  frequent  intercourfes,  &c. 
after  which  thefe  defires  fugged,  and  are  fuggeded 
by,  the  idea  of  the  beloved  pet  fop,  and  all  its  aflo- 
ciates,  reciprocally  and  indefinitely,  lo  as  in  fome  cafes 
to  engrofs  the  whole  fancy  and  mind  However, 
this  particular  attachment,  when  under  proper  redac- 
tions and  regulations,  is  not  only  withrn  rhe  confines 
of  virtue,  but  often  the  parent  of  the  mod  difintereded, 
and  pure,  and  exalted  kinds  of  it. 

Eighthly,  When  thefe  defires  are  gratified,  the 

idea  of  the  beloved  perfon,  and  its  afibciates,  mud 

now 
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now  be  aflociated  with  the  ftate  of  neutrality  and  indif- 
ference, that  fucceeds  after  gratification.  Whence  it 
appears,  that  that  part  of  the  affebtion  towards  the 
beloved  pe’fon,  which  arifes  from  grofs  animal 
caufes,  cannot  remain  long  at  its  height,  and  may 
fall  very  faft.  However,  if  the  other  fources  of  affec- 
tion grow  ftronger,  the  fum.  total  may  continue  the 
fame,  or  even  increafe. 

Ninthly,  When  impure  defires  are  allowed,  in- 
dulged, and  heightened  voluntarily,  it  is  evident  from 
the  doftrine  of  affociation,  that  they  will  draw  to 
themfelves  all  the  other  plealures  of  our  nature,  and 
! even  by  adhering  to  many  neutral  circumftances, 
convert  them  into  incentives  and  temptations..  So 
that  all  the  defires,  defigns,  and  ideas  of  fuch  per- 
fons  are  tainted  with  lull.  However,  the  difeales 
and  fufferings,  bodily  and  mental,  which  this  vice 
brings  upon  men,  do,  after  fome  time,  often  check 
the  exorbitancy  of  it,  ftilh  in  the  way  of  afibciation. 
But  impure  defires  fubfift,  like  vicious  ones  of  other 
kinds,  long  after  the  pains  outweigh  the  pleafures, 
inafmuch  as  they  muft  be  fuppofed  not  to  begin  to 
decline  till  the  pains  apprehended  to  arife  from  them, 
and  thus  aflociated  with  them,  become  equal  to  the 
pleafures. 

1 enthly,  It  appears  from  the  courfe  of  reafoning 
here  ufed,  that  impure  and  vicious  defires,  indulged 
and  heightened  voluntarily,  can  by  no  means  confift 
with  a particular  attachment  and  confinement;  alfo 
that  they  muft  not  only  end  frequently  in  indifference 
but  even  in  hatred  and  abhorrence.  For  the  proper 
mental  fources  of  affeblion  are  not  only  wanting  in 
thefe  cafes,  but  many  difpleafing  and  odious  qualities 

and  difpofitions  of  mind  muft  offer  themfelves  to  view 
by  degrees. 

Ekventhly,  As  the  defires  and  pleafures  of  this 
Kind  are  thus  increafed  by  aflociated  influences  from 
other  parts  of  our  natures,  fo  they  are  reflected  back 
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by  innumerable  afiociated  methods,  direct  and  in- 
direct, upon  the  various  incidents  and  events  of  life, 
fo  as  to  affeCt  in  fecondary  ways  even  thofe  who  have 
never  experienced  the  grofs  corporeal  gratification. 
And,  notwithftanding  the  great  and  public  mifehiefs, 
which  arife  from  the  ungovernable  defires  of  the  vi- 
cious, there  is  great  reafon,  even  fiom  this  theory, 
to  apprehend,  that,  if  this  fource  of  the  benevolent 
affections  was  cut  off,  all  other  circumftances  remain- 
ing the  fame,  mankind  would  become  much  more 
felfifh  and  malicious,  much  more  wicked  and  mifer- 
able  upon  the  whole,  than  they  now  are. 

Twelfthly,  I have  hitherto  chiefly  confidered  how 
far  the  prefent  fubjeCt  is  agreeable  to  the  doCtrine  of 
affociation,  but,  if  phyficians  and  anatomifls  will 
compare  the  circumftances  of  the  fenfations  and  mo- 
tions of  thefe  organs  with  the  general  theory  deli- 
vered in  the  firft  chapter,  they  may  fee  confiderable 
evidences  for  fenfory  vibrations,  for  their  running 
along  membranes,  and  affeCting  the  neighbouring 
mufcles  in  a particular  manner : they  may  fee  alfo, 
that  mufcular  contractions,  which  are  nearly  automa- 
tic at  fir  ft,  become  afterwards  fubjeCt  to  the  influence 
of  ideas. 

Thirteenthly,  The  theory  here  propofed  for  ex- 
plaining the  nature  and  growth  of  thefe  defires  (hews 
in  every  ftep,  how  watchful  every  perfon,  who  de- 
fires true  chaftity  and  purity  of  heart,  ought  to  be 
over  his  thoughts,  his  difeourfes,  his  ftudies,  and 
his  intercourfes  with  the  world  in  general,  and  with 
the  other  fex  in  particular.  There  is  no  fecurity  but 
in  flight,  in  turning  our  minds  from  all  the  afiociated 
circurr fiances,  and  begetting  a new  tiain  of  thoughts 
and  defires,  by  an  honeft,  virtuous,  religious  atten- 
tion to  the  duty  of  the  time  and  place.  To  which 
muft  be  added  great  abftinence  in  diet,  and  bodily 
labour,  if  required. 
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SECT.  VII. 

OF  OTHER  MOTIONS,  AUTOMATIC  AND  VOLUN- 
TARY, NOT  CONSIDERED  IN  THE  FOREGOING 
SECTIONS  OF  THIS  CHAPTER. 


PROP.  LXXIV. 

T 0 examine  how  far  the  Motions  of  the  Heart , ordinary 
and  extraordinary , are  agreeable  to  the  Theory  of 
thefe  Papers. 

Here  I obferve, 

Firft,  That  the  motion  of  the  heart  is  conftant, 
more  equable  than  any  other  in  the  body,  and 
cannot  be  fuppofed  to  proceed  from  impreffions  made 
on  the  neighbouring  parts;  which  things  agree  well 
together  upon  the  fuppofition  of  the  dodrine  of 
vibrations  : for  thus  it  cannot  proceed  from  the  firft 
or  fourth  fource  of  motory  vibrations;  and  if  it 
proceeds  from  the  fecond  and  third,  it  ought  to  be 
conftant,  and  nearly  equable. 

Secondly,  We  are  not  to  inquire,  how  the  heart 
is  fir  ft  put  into  motion  in  the  foetus,  but  only  how 
its  ordinary  motions  may  be  continued,  by  means  of 
vibrations  defending  from  the  brain,  after  they  are 
once  begun. 

Now,  for  this  purpofe,  let  us  fuppofe,  that  the 
auricles,  with  the  beginnings  of  the  pulmonary  ar- 
tery and  aorta,  have  finifhed  their  contradions ; and 
that  the  ventricles  and  coronary  veffels  are  full  It 
follows,  that  the  ventricles  will  now  be  excited  to 
contradhon  by  three  caufes,  viz.  by  the  vibrations 
which  have  continued  to  defcend  freely  into  their 
hvrU  eve;./ince  their  laft  contradion  was  finifhed, 

and  u TT  f,0m,  fulnef3’  and>  br  the  ™tion 

and  unpulfe  of  the  blood  in  the  coronary  veffels : but 
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from  the  moment  that  the  ventricles  begin  to  con- 
tract, the  auricles  and  arteries  will  begin  to  fill,  and 
will  be  fulled  at  the  inftant  when  their  contraction  is 
finifhed.  The  auricles  and  arteries  muft  therefore 
begin  to  contraCt  at  this  inftant,  from  defending 
vibrations  and  diftention,  and  the  ventricles  to  be 
relaxed  and  filled,  the  vibrations  in  their  fibres  being 
checked  by  their  paft  contraction.  Let  thefe  aCtions 
be  completed,  and  the  hearc  will  be  in  the  circum- 
ftances  firft  fuppofed,  i.  e.  the  ventricles  will  be 
ready  for  a frelh  contraction,  and  fo  on  alternately, 
as  long  as  life  continues. 

, Thirdly,  The  vibrations  which  keep  up  the  heart’s 
motion,  are  nearly  allied  to  thofe  arifing  from  heat; 
for  the  fecond  fource  of  motory  vibrations  is  the  re- 
fidue  of  all  the  vibrations  excited  in  the  various  parrs 
of  the  body  ; and  the  third  arifes  chiefly  from  the 
heat  of  the  blood.  We  may  expeCt  therefore,  that 
the  heart  fbould  contraCt  either  more  frequently,  or 
more  ftrongly,  or  both,  when  the  body  is  heated. 
And  thus  it  is,  as  may  appear  from  obfervations  upon 
the  pulfe  in  fevers,  in  deep,  after  eating,  in  pains 
or  diftempers  attended  with  an  increafe  of  heat,  &c. 
in  which  the  motion  of  the  blood  is  incrCafed;  whereas 
in  nervous  pains  attended  wirh  coldnefs  of  the  extre- 
mities, the  pulfe  is  low  and  flow. 

Fourthly,  In  the  declenfion  of  fevers  the  pulfe  is 
quick  and  feeble.  It  is  feeble,  becaufe  the  whole 
body  is  fo ; and  quick,  partly  from  the  new  habit 
fuperinduced  by  the  heat  in  the  beginning  of  the 
fever ; partly,  becaufe  in  fevers  the  heart  is  always 
kept  nearly  full,  i.  e.  nearly  at  fuch  a degree  of  dif- 
tention as  incites  it  to  contraction,  the  principal  caufes 
of  which  are  the  wcaknefs  and  inactivity  of  the  body  : 
hence  in  general  the  pulfe  is  quick  and  feeble  in 
perfons  of  relaxed  habits ; the  contrary  in  ftrong  ones. 

Fifthly,  The  pulfe  is  quick  in  young  and  fmall 
animals;  flow  in  old  and  large  ones.  For  this,  va- 
rious 
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rious  reafons  may  be  affigned;  as  firft,  that  if  the 
velocity  wherewith  the  Tides  of  the  heart  move  to- 
wards each  other  be  the  fame,  the  contradtion  muft 
be  l'ooner  accomplifhed  in  fmall  hearts  than  in  large 
ones.  Secondly,  that  the  fibres  in  young  animais 
are  irritable,  and  foon  excited  to  contradtion,  by 
diftention,  &c.  Thirdly,  that  the  contradtion  is  per- 
formed flowly  in  old  animals ; and,  fourthly,  that 
fhort  fibres  are  perhaps  fooner  excited  to  contradtion 
than  long  ones,  it  being  necefiary  perhaps,  that  the 
vibrations  fhould  be  reverberated  from  each  end 
of  the  fibres,  for  many  fuccefiions  before  they  can 
rife  to  a certain  pitch.  It  agrees  with  this,  that  re- 
ciprocal motions  are  more  frequent  in  general,  and 
ceteris  manentibus , as  the  animal  is  lefs ; that  the 
limbs  have  both  long  and  fhort  flexors  and  extenfors, 
the  firft  for  great  degrees  of  motion,  the  laft  for  making 
a quick  beginning]  that  the  capfular  ligaments  of  the 
joints  have  fhort  mufcular  fibres  inferted  into  them, 
in  order  to  keep  them  from  being  pinched  between 
the  bones  in  the  motions  of  the  joints,  as  IVinfloiv 
has  obferved  ; which  they  could  not  do,  had  not  their 
contradtion  the  ftart  of  the  contradtions  which  move 
the  joint;  and,  laftly,  that  the  fibres  which  compofe 
the  heart,  are  all  of  equal  lengths,  according  to  Dr. 
Stewart ’s  analyfis  of  them.  See  Phil.  Tranf.  n.  460. 

Sixthly,  The  heart  may  move  inceflantly  without 
fatigue,  if  we  only  fuppofe  the  recruits  to  be  fuffi- 
cient,  and  the  degree  of  motion  to  be  within  due  li- 
mits. And  it  may  be,  that  in  labouring  men  the 
mufcles  of  the  limbs  are  as  much  exerted  upon  the 
whole  as  the  heart.  The  warmth  in  which  the,  heart 
is  kept,  and  its  receiving  nerves  from  the  eighth  pair 
and  intercoftal,  which  feem  to  be  particularly  ex- 
empted from  venal  compreflion,  dtferve  notice  here  : 
but  the  conftant  motion  of  the  blood  is  principally  to 
be  confidered,  being  the  caufe  as  well  as  the  effedt 
of  the  conftant  motion  of  the  heart. 

R 3 


Seventhly, 


246  Of  the  Motions  of  the  Heart. 

Seventhly,  Since  lying  down  prevents  or  alleviates 
the  fainting  which  fometimes  happens  during  bleed- 
ing, one  may  fuppofe  that  this  fainting,  and  the  con- 
fequent  abatement  or  ceflation  of  the  motion  of  the 
heart  arife,  becaufe  a quantity  of  blood,  fufficient  to 
keep  up  the  vibrations  in  the  brain,  could  not  afcend 
thither  in  an  erect  pofture. 

Eighthly,  Sudden  and  violent  pains,  fuch  as  thofe 
from  wounds  increafe  the  motion  of  the  heart.  This 
may  be  accounted  for  from  the  violent  vibrations  which 
afcend  to  the  brain,  and  are  thence  propagated  to  the 
heart.  But  may  not  vibrations  afcend  alfo  directly 
from  the  wounded  part,  along  the  courfe  of  the  ar- 
teries and  veins,  to  the  heart  ? 

Ninthly,  All  the  pafiions  of  the  mind  increafe  the 
motion  of  the  heart,  as  might  be  expected : but 
melancholy,  when  it  makes  men  inadtive,  and  un- 
influenced by  the  imprefiions  of  objedts,  has  a con- 
trary effect,  which  is  equally  fuitable  to  the  foregoing 
theory. 

Tenthly,  In  mortifications,  alfo  in  the  languid  ftate 
that  fucceeds  acute  diftempers,  &c.  the  pulfe  fome- 
times intermits,  fuppofe  once  in  5,  10,  20,  &c.  times, 
the  interval  being  about  double,  and  the  ftrength  of 
the  pulfe  which  fucceeds  the  intermiffion  about  double 
alfo.  Here  the  force  of  the  heart  feems  to  languifh, 
and  the  time  of  contraction  of  the  ventricle  to  be 
protracted,  till  a fecond  contraction  of  the  auricle  in- 
tervenes, and  protracts  the  ventricle’s  contraction 
ftill  farther,  viz.  to  nearly  twice  the  interval.  The 
heart  muff:  therefore  be  furcharged,  and  contracting 
ffronger  from  this  refpite,  muff  fend,  as  it  were,  a 
double  quantity  of  blood  into  the  aorta,  i.  e.  make 
the  pulfe  that  fucceeds  much  ffronger.  And  this  in- 
termiffion  may  return  at  greater  or  lefs  intervals,  ac- 
cording to  the  circumffances,  while  this  weaknefs  of 
the  heart  continues : it  may  alfo  remain,  when  once 
eftablilhed,  from  habit,  or  aflbciation. 
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This  intermiflion  may  perhaps  rather  be  accounted 
for  thus : in  languid  dates  the  blood  is  accumulated 
in  the  beginning  of  the  aorta,  d he  aorta  will  not 
therefore  receive  much  blood  from  the  heart,  though  it 
does  contrail,  i.  e.  no  pulfe  will  be  felt,  i.  e.  the  in- 
terval will  be  double:  the  fucceeding  pulfe  will  be 
ftrong,  fiom  the  now  greater  emptinefs  of  the  aorta, 
and  fulnefs  of  the  heart:  the  intermifiion  will  alfo 
return  when  the  accumulation  in  the  aoita  does.  It 
agrees  with  this  account,  that  thefe  intermiflions  are 
ufually  felt  in  the  region  of  the  heart  by  the  patients. 
May  not  intermiflions  arife  from  both  caufes  in  dif- 
ferent circumftances  ? 

Eleventhly,  When  the  pulfe  flutters  flom  flatu- 
lencies and  fpafins  in  the  ftomach  and  bowels,  it  ap- 
pears that  a fudden  flop  is  put  to  the  blood  of  the 
aorta,  which  by  furcharging  the  left  ventricle  at 
once,  makes  it  contrail  at  a different  time  from  the 
right,  and  not  at  a due  interval  from  the  contrac- 
tion of  the  auricles:  for  this  fluttering  of  the  pulfe 
attacks  generally  in  an  inftant,  and  often  upon  a fruit- 
lefs  effort  to  expel  wind  from  the  ftomach.  When 
the  contrailions  of  the  ventricles  are  once  become 
afynchronous  and  inharmonious  to  thofe  of  the  auri- 
cles, it  may  require  fome  time  to  reilify  this,  and 
efpecially  while  there  is  an  impediment  to  the  blood's 
motion  through  the  aorta.  This  diforder  may  like- 
wife  continue  through  habit  and  affociation,  and  recur 
perpetually  from  lefs  and  lefs  caufes.  The  intermif- 
fion  of  the  pulfe,  confidered  in  the  two  preceding  pa- 
ragraphs, is  often  caufed  by  flatulencies,  as  well  as 
the  fluttering  of  it,  mentioned  in  this. 

Twelfthly,  The  motions  of  the  heart  remain  in 
their  original  automatic  ftate  more  than  any  other  in 
the  body  ; the  reafons  of  which  are,  that  the  com- 
mon motions  are  equally  aflociated  with  every  thing, 
*•  e'  peculiarly  fo  with  nothing;  and  that  very  few 
imprefflons  make  changes  in  the  motions  of  the 
heart  fo  great  and  fudden,  as  to  fu  bjeft  it  to  the 
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ideas  of  thefe  imprefiions : however,  as  great  and 
fudden  changes  are  fometimes  brought  on  by  pain, 
fear,  furprize,  joy,  &c.  we  feem  to  have  a femi- 
voluntary  power  to  alter  the  motion  of  the  heart  im- 
mediately, by  introducing  ftrong  ideas,  our  power  of 
introducing  thefe  being  femivoluntary  : nay,  it  may 
be  poflible  for  perfons  in  very  particular  circum- 
ftances  to  acquire  ftill  greater  degrees  of  power  ,over 
the  motion  of  the  heart. 

PROP.  LXXV. 

To  examine  ho  w far  the  A 51  ion  of  Refpiration , ordinary 
and  extraordinary , alfo  the  particular  Aftions  of 
Sighing , Coughing , Laughter , Sobbings  and  fhedding 
Tears  from  Grief i are  agreeable  to  the  foregoing 
Theory. 

The  firft  obfervation  to  be  made  here  is,  that 
common  refpiration  is  performed  very  feebly  in 
new-born  children.  A flight  difpofition  therefore 

to  alternate  aftion  in  the  diaphragm,  and  other 
mufcles  of  refpiration,  may  be  fufficient  to  accounc 
for  that  degree  of  refpiration  which  takes  place  in 
new-born  children.  It  is  natural  to  expedl,  that  re- 
fpiration in  them  fliould  be  feeble,  fince  they  muft 
lean  in  this,  as  well  as  in  other  things,  to  their  pre- 
ceding ftate  in  utero. 

Secondly,  That  the  vigorous  impreflions  from  the 
cold  air,  the  hands  of  the  midwife,  &c.  may  excite 
the  ftrong  refpiration  and  crying  which  take  place 
upon  birth  ordinarily,  appears  from  the  methods 
uied  to  make  the  new-born  child  refpire  freely,  where 
it  fails  to  do  this  in  extraordinary  cafes  j fuch  as  ap- 
plying volatiles  to  the  nofe,  pouring  wine  into  the 
mouth,  fwinging  it  to  and  fro,  &c.  All  thefe  me- 
thods excite  the  mufcles  to  contra&ion,  by  making 
ftrong  impreflions  on  the  neighbouring  fenfory  nerves. 
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They  are  alfo  very  agreeable  to  the  notion  of 
vibrations. 

Thirdly,  If  we  fuppofe  the  diaphragm  to  have 
finifhed  its  contraction,  and  confequently  the  thorax 
to  be  raifed,  and  the  abdomen  to  be  diftended,  ex- 
pi' ation  mult  fucceed,  for  three  reafons,  viz.  becaufe 
the  contraction  of  the  diaphragm  has  checked  the 
vibrations  in  its  fibres,  and  therefore  has  difpofed 
them  to  relaxation  ; becaufe  the  elafticity  of  the  carti- 
lages of  the  ribs  tends  to  reftore  the  thorax  to  a more 
deprefied  (late;  and  becaufe  the  fibres  of  the  ab- 
dominal mufcles  are  excited  to  vibrations  and  con- 
traction by  their  diftention.  Suppofe  now  expiration 
to  be  completed,  and  the  vibrations,  which  defcend 
into  the  diaphragm  from  the  fecond  and  third  fource 
of  motory  vibrations,  will  renew  its  contraction,  and 
confequently  the  aCtion  of  infpiration ; and  fo  on 
alternately. 

Fourthly,  The  diaphragm  is  the  more  difpofed 
to  receive  vivid  vibrations  in  its  fibres,  from  its  near- 
nefs  to  the  heart,  and  the  warmth  in  which  it  is  al- 
ways kept.  It  deferves  notice  here,  that  the  dia- 
phragm receives  its  nerves  from  the  cervical  pairs, 
not  from  the  eighth  pair  and  intercoflal,  as  the  neigh- 
bouring parts,  the  heart,  fiomach,  &c.  do.  Per- 
haps it  was  requifite,  that  it  fhould  derive  its  nerves 
from  the  fpinal  marrow,  fince  the  other  mufcles  of 
refpiration  do.  The  nerves  of  the  diaphragm  are 
elongated  during  its  contraction,  the  contrary  to 
which  happens  in  the  nerves  of  other  mufcles.  They 
are  alfo  kept  in  conftant  motion  by  the  conftant  mo- 
tion of  the  thorax,  through  which  they  pafs ; and  this 
perhaps  may  contribute  to  the  perpetual  activity  of 
the  diaphragm. 

Fifthly,  The  intercoflal  mufcles  are  difpofed  to 
alternate  contractions  for  the  fame  reafons  as  the  dia- 
phragm, though  thefe  reafons  do  not  hold  in  the  fame 
degree:  However,  fince  the  contraction  of  the  dia- 
phragm, and  coniequent  diftention  of  the  abdomen, 

mud 
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mufi:  raile  the  thorax,  the  contraflion  of  the  inter- 
coftal  mufcles  mud  from  the  firft  be  fynchronous  to 
that  of  the  diaphragm  ; and  aflociation  will  foon  ge- 
nerate a permanent  difpofition  to  this  fynchronilm. 
It  follows  according  to  this  theory  from  the  vicinity 
of  the  internal  intercoftal  mufcles  to  the  external  ones, 
that  they  ought  to  have  the  fame  aftion.  And  the 
fame  conclufion  appears  to  refult  from  anatomical 
confiderations. 

Sixthly,  It  may  however  be  fuppofed,  that  the 
diaphragm  and  intercoftal  mufcles  are,  as  it  were, 
fatigued  by  conftant  attion  ; and  that  they  incline  to 
fympathize  in  inactivity  with  the  reft  of  the  mufcles, 
efpecially  during  fleep.  But  then  the  accumulation 
of  blood  in  the  lungs,  which  the  intermiflion  of  re- 
fpiration muft  occafion,  after  it  has  once  had  a free 
pafiage  through  the  lungs,  by  means  of  refpiration, 
will  produce  fo  much  uneafinefs,  i.  e.  fuch  vigorous 
vibrations,  in  the  lungs,  and  particularly  in  their  ex- 
ternal membrane,  which  is  continuous  to  the  pleura, 
as  will  renew  refpiration. 

It  is  agreeable  to  this,  that  if  very  young' children 
fleep  upon  a bed,  they  often  fall  into  a great  uneafi- 
nefs from  the  ftoppage  of  refpiration,  and  recover 
from  it  by  crying;  and  that  rocking,  or  any  other 
gentle  motion,  will  prevent  this.  The  laft  circum- 
ftance  is  particularly  favourable  to  the  notion  of 
vibrations. 

The  night-mare  in  adults  appears  to  be  a dil- 
order  of  the  fame  kind.  A full  fupper,  and  lying  up- 
on the  back,  difpofe  to  it,  by  hindering  the  free  motion 
of  the  diaphragm.  Motion,  and  efpecially  when  at- 
tended with  quick  refpiration,  laughter,  &c.  pre- 
vent it  by  giving  a£tivitv  to  the  diaphragm.  Shaking 
the  perfon  affe&ed,  calling  to  him,  &c.  roufe  from 
it,  by  exciting  vibrations.  The  uneafinefs  from  ac- 
cumulated blood  does  the  fame  thing  at  laft. 

It  is  eafy  to  fee,  that  if  a like  difpofition  to  inaftion 
fliould  arife  in  the  hearts  of  new-born  children,  or 

adults. 
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adults,  the  motion  and  dirtending  force  of  the  ve- 
nal blood  muft  renew  their  adion  for  fimilar  rea- 
fons.  It  is  remarkably  coincident  with  this,  that 
forcing  the  venal  blood  upon  the  heart  has  in  fome  cafes 
been  found  to  renew  its  adion  even  after  death. 

Seventhly,  The  adions  of  fighing,  crying,  cough- 
ing, fneezing,  &c.  by  recurring  frequently,  and  mak- 
ing all  the  mufcles,  which  can  in  any  degree  contribute 
to  refpiration,  unite  therein,  enlaige  the  range  of 
refpiration  by  degrees,  and  make  this  'adion  be 
performed  with  greater  ftrength  perpetually  in  the 
young  child.  The  increafe  of  ftrength  in  the  whole 
mufcular  fyftem  muft  however  be  confidered  likewife. 

Eighthly,  The  fame  adions  have  alfo  a great  fhare 
in  begetting  voluntary  refpiration.  For  more  tnuf- 
cles  are  put  into  adion  in  voluntary  refpiration,  than 
in  that  which  is  ordinary. 

Ninthly,  it  is  agreeable  to  the  foregoing  theory, 
and  to  parallel  obfervations  on  the  heart,  that  re- 
fpiration fhould  be  ltronger  in  fevers,  in  fleep,  and  in 
general  wherever  the  heat  of  the  blood  is  increaled, 

■ than  in  ordinary  cafes.  For  refpiration  depends 
chiefly  on  the  fecond  and  third  fources  of  motory  vi- 
brations. By  this  means  the  force  of  the  refpira- 
tions  anfwers  in  a general  way,  as  it  ought  to  do,  to 
the  force  with  which  the  blood  is  moved,  or  to  the 
force  of  the  heart. 

I now  come  to  the  particular  confideration  of  the 
adions  of  fighing,  coughing,  laughter,  and  fobbing, 
and  fhedding  tears  from  grief. 

Sighing  is  an  extraordinary  contradion  of  the  dia- 
phragm. It  arifes  not  only  from  all  caufes,  which  ac- 
cumulate the  blood  in  the  lungs,  and  thus  excite  the 
diaphragm  to  an  extraordinary  contradion  ; but  alfo 
from  fuch  compreftions  of  the  abdomen  as  hinder  the 
free  motion  of  the  diaphragm  for  a time.  For  thus 
a difpofition  to  vibrate  is  accumulated  in  the  fibres  of 
the  diaphragm.  It  is  however  to  be  obferved,  that 

this 
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this  compreflion  of  the  abdomen  does  alfo  accumulate 
blood  in  the  lungs.  The  abdomen  feems  to  be  com- 
prefled  in  a Hate  of  forrow,  attention,  &c.  The  fre- 
quent recurrency  of  fighing  makes  it  voluntary  early 
in  youth.  But  it  is  not  performed  voluntarily  with 
the  fame  force,  as  when  from  a prefting  uneafinefs  in 
the  lungs. 

Coughing  arifes  from  an  uneafy  fenfation  in  the 
wind-pipe  fixing  in  the  point  of  the  epiglottis , as  the 
fenfation  which  caufes  fneezing  does  in  the  tip  of 
the  nofe.  This  ought  alfo  to  become  voluntary,  and 
to  be  weaker  when  voluntary,  than  when  excited  by 
a ftrong  irritation. 

Hawking  is  a voluntary  action,  derived  from 
coughing,  as  blowing  the  nofe  is  from  fneezing. 
Spitting  is  nearly  related  to  thefe  aftions.  It  tallies 
perfectly  with  the  foregoing  theory,  that  children 
cannot  hawk,  fpit,  or  blow  the  nofe,  for  fome 
years. 

Laughter  is  a nafcent  cry,  recurring  again  and 
again,  as  has  been  obferved  before.  Prop.  1 6.  By 
degrees  it  puts  on  a certain  type,  and  recurs  again 
and  again  according  to  that  type,  juft  as  other  ac- 
tions. And  it  is  excited  in  young  children  not  only 
by  the  fenfation  of  tickling,  which  lies,  as  it  were, 
between  pleafure  and  pain,  but  by  the  apprthenfion 
of  this,  or  any  other  apprehenfion  fufficiently  mo- 
derate, by  every  furprize,  and  every  mental  emotion 
that  lies  between  pleafure  and  pain,  and  by  all  the 
aflbeiates  of  thefe,  as  particularly  by  feeing  others 
laugh.  And  thus  children  laugh  more  and  more,  and 
get  a power  of  performing  the  action  of  laughter 
at  pleafure,  though  with  lefs  force  than  when  it  is 
excited  by  its  proper  caufe  in  full  vigour. 

It  is  remarkable,  that  young  brute  creatures,  in- 
their  fpoi tings  with  each  other,  make  fuch  noifes,  as 
bear  the  fame  analogy  to  their  violent  cries,  which 
laughter  in  us  bears  to  crying  from  pain. 


Bodily 
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Bodily  pain  is  attended  with  violent  and  irregular 
refpiration  on  account  of  the  violent  and  irregular 
vibrations,  which,  in  this  cafe,  firft  afcend  to  the 
brain,  and  then  defcend  into  the  diaphragm.  Hence 
mental  pain,  which  is  the  offspring  of  bodily  pain, 
is  attended  alfo  with  violent  and  irregular  refpiration, 
i.  e.  with  fobbing.  The  crying  which  ufed  to  at- 
tend bodily  pain  in  childhood  is  often  checked  in  the 
mental  pains  of  adults  by  fear,  fhame,  &c.  i.  e. 
by  a voluntary  or  lemivoluntary  power;  and  this 
feems  to  make  the  refpiration  fo  much  the  more 
irregular. 

It  is  more  difficult  to  account  for  the  (bedding 
tears  from  grief ; for  very  young  children  are  not 
apt  to  ffied  tears  when  they  cry.  It  feems  to  me, 
that  fo  great  and  general  a diforder  in  the  brain,  as 
that  which  takes  place  in  violent  grief,  muff  affect 
the  fifth  pair  of  nerves  in  a particular  manner,  fo 
as  to  influence  the  lachrymal  glands  both  direCtly,  and 
alio  indirectly,  viz.  by  the  ftrong  convulfions  pro- 
duced in  the  rrufcles  of  the  eyes  and  face.  The 
membrane  of  the  fauces  and  nofe  are  likewife  af- 
fected in  grief,  as  is  evident  from  the  fenfations  in 
the  fauces , and  tip  of  the  nofe ; and  thus  vibrations 
may  run  to  the  lachrymal  glands  through  the  duRus 
ad  nafum,  and  lachrymal  points,  as  obferved  before  in 
irritations  from  ffernuratories,  &c.  Young  children 
may  not  died  tears  freely,  becaufe  very  great  and 
general  diforders  of  the  brain,  and  its  influence  over 
the  fifth  pair  of  nerves,  do  not  take  place  till  intellec- 
tual aggregates  are  formed.  And  the  like  reafon  may 
hold  in  refpeCt  of  brutes. 

The  actions  of  fobbing  and  weeping  are  there- 
fore, in  part,  deducible  from  affociation,  i.  e.  are 
not  merely  automatic,  in  the  firft  ftnfe  of  that  word. 
Agreeably  to  which,  they  are  in  certain  cafes  mani- 
feftly  fubjeCt  to  the  voluntary  power.  Thus,  fome 
perfons  can,  by  introducing  imaginary  feenes  of  com- 
panion 
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paflion  and  forrow,  fo  far  agitate  the  brain,  as  to 
bring  on  the  aftions  of  fobbing  and  weeping, 
though  not  in  the  fame  degree,  as  when  they  arife 
from  a ftrong  real  mental  caufe.  They  may  like- 
wife  be  caught  by  infe&ion,  from  others,  as  laugh- 
ter, and  moft  of  our  other  femivoluntary  and  volun- 
tary actions,  are;  which  is  another  argument  of 
their  dependence  on  affociation. 

PROP.  LXXVI. 

To  examine  how  far  convulfive  Motions  of  various 

Kinds , and  the  Actions  of  Yawning  and  Stretching 

in  particular,  are  agreeable  to  the  foregoing  Theory. 

Since  ftrong  vibrations  muft,  according  to 
the  foregoing  theory,  defcend  at  once  into  the  whole 
mufcular  fyftem  in  general  convulfions,  we  muft  feek 
for  a caule  of  fufficient  extent  for  this  purpofe. 
Now  there  feem  to  be  three  kinds  of  vibrations, 
which  may  anfwer  this  condition  : firft,  violent  vi- 
brations in  the  brain.  Secondly,  violent  ones  at  the 
fkin,  fuddenly  checked.  Thirdly,  violent  ones  in 
the  bowels  or  uterus , fuddenly  checked  alfo,  and 
thence  running  inftantaneoufly  over  the  whole  nervous 
fyftem  by  means  of  the  intercoftal,  or  as  hVinflow 
juftly  calls  it,  the  great  fympathetic  nerve. 

Convulfions  from  compreftions  and  inflammations 
of  the  brain,  and  moft  of  thofe  which  are  termed  epilep- 
tic, feem  to  be  of  the  firft  kind.  In  epilepfies  the 
irregular  vibrations,  excited  in  the  medullary  fub- 
ftance  of  the  brain  are  perhaps  fo  violent,  as 
firft  to  make  the  fmall  particles  attradl  each  other, 
and  thus,  by  checking  themfelves,  to  extinguifli 
all  fenfe  and  motion.  However,  they  may  return 
after  a fhort  time,  and  defcend  into  the  whole  mui- 
cular  fyftem. 


The 
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The  ftretchings  and  yawnings  which  happen  in 
ague- fits,  in  going  to  fleep  and  waking,  the  ftart- 
ings  to  which  fome  perfons  are  fubjeft  in  going  to 
fleep,  and  the  convulfive  tremors,  and  rigidity  in 
ague- fits,  feem  to  be  of  the  fecond  kind,  or  to  arife 
from  a fudden  check  of  vibrations  at  the  fkin. 
For  in  agues  the  furface  is  chilled,  as  it  is  alfo  by 
the  leaft  motions  in  going  to  fleep,  or  waking. 
Agreeably  to  this,  it  may  be  obferved,  that,  upon 
ftepping  into  a cold  bed,  one  is  difpofed  to  general 
convulfions,  like  thofe  of  ftretching.  Yawning  may 
alfo  depend  in  part  upon  a like  check  of  violent  vi- 
brations in  the  mouth  and  fauces ; for  it  is  a motion 
excited  in  the  neighbourhood,  and  is  obferved  to 
accompany  ficknefs. 

The  flattings  and  convulfions  which  happen  to 
children  from  gripes,  to  women  from  diforders  of 
the  uterus , and  to  all  perfons  in  general  from  certain 
poifons,  feem  to  be  of  the  third  kind,  or  to  arife 
from  vigorous  vibrations  in  the  abdomen , fuddenly 
checked,  and  running  into  the  whole  fyftem  by- 
means  of  the  intercoftal  nerve. 

It  has  been  obferved  already,  that  convulfive  mo- 
tions are  apt  to  return  from  lefs  and  lefs  caufes  per- 
petually, on  account  of  the  vefiiges  which  they  leave 
of  themfelves,  and  the  power  of  aflociated  circum- 
ftances.  I will  add  here,  that  feeing  a perfon  in  con- 
vulfions  is  apt  to  occafion  them  in  fuch  as  are  of 
nervous  and  irritable  frames ; and  that  there  is  reafon 
to  believe,  that  fome  perfons,  who  have  been  enthu- 
fiafts  or  impoftors,  have  been  able  to  throw  them- 
felves into  convulfions  by  a femivoluntary  power, 
and  particularly,  as  it  feems,  by  introducing  {bong 


It  is  commonly  obferved,  that  yawning  is  apt  to 
infeft  a whole  company,  after  one  perfon  in  it  has 
let  the  example;  which  is  a manifeft  inftance  of  the 
influence  of  afiociation  over  motions  originally  au- 


ideas,  and  internal  feelings. 


tomatic. 
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PROP.  LXXVII. 

To  examine  how  far  the  Motions , that  are  moft  perfectly 
voluntary , fuch  as  thofe  of  Walking , Handling , and 
Speaking,  with  the  voluntary  Power  of  fufpendmg 
them,  and  their  being  formed  according  to  Patterns 
fet  by  thofe  with  whom  we  converfe,  are  agreeable 
to  the  foregoing  Theory . 

It  was  neceffary  to  deliver  many  things  which  pro- 
perly relate  to  this  ptopofuion  under  the  twenty- 
firft,  in  order  to  make  the  derivation  of  voluntary 
motion  from  automatic,  by  means  of  affociation, 
in  fome  meafure  intelligible  to  the  reader.  I will 
now  refume  the  fubjed,  and  add  what  I am  able  for 
the  full  explication  and  eftablifhment  of  the  theory 
propofed. 

Walking  is  the  moft  fimple  of  the  three  kinds  of 
voluntary  motion  here  mentioned,  being  common  to 
the  brute  creation  with  man,  whereas  handling  and 
fpeaking  are,  in  a manner,  peculiar  to  him.  His'fupe- 
riority  in  this  refped,  when  compared  with  the  fuperi- 
ority  of  his  mental  faculties,  agrees  well  with  the  hvpo- 
thefis  here  advanced  concerning  handling  and  fpeak- 
ing, viz.  their  dependence  on  ideas,  and  the  power 
of  affociation. 

The  new-born  child  is  unable  to  walk  on  account  of 
the  want  of  ftrength  to  fupport  his  body,  as  well  as  of 
complex  and  decomplex  motory  vibratiuncles,  gene- 
rated by  affociation,  and  depending  upon  fenfations 
and  ideas  by  affociation  alfo.  As  he  gets  ftrength, 
he  advances  likewife  in  the  number  and  variety  of 
compound  motions  of  the  limbs,  their  fpecies  being 
determined  by  the  nature  of  the  articulations,  the 
pofition  of  the  mufcles,  the  automatic  motions  ex- 
cited by  fridion,  accidental'  flexures  and  extenflons 
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made  by  the  nurfe,  &c.  When  he  is  tolerably  per- 
fect in  thefe  rudiments  of  walking,  the  view  of  a favour- 
ite plaything  will  excite  various  motions  in  the  limbs ; 
and  thus  if  he  be  fet  upon  his  legs,  and  his  body  car- 
ried forward  by  the  nurfe,  an  imperfed  attempt  to 
walk  follows  of  courfe.  It  is  made  more  perfect  gra- 
dually by  his  improvement  in  the  rudiments,  by  the 
nurfe’s  moving  his  legs  alternately  in  the  proper 
manner,  by  his  defire  of  going  up  to  perfons,  play- 
things, &cc.  and  thence  repeating  the  procefs  which 
has  Succeeded  (for  he  makes  innumerable  trials,  both 
fuccefsful  and  unfuccefsful) ; and  by  his  feeing  others 
walk,  and  endeavouring  to  imitate  them. 

It  deferves  notice  here,  that  in  the  limbs,  where 
the  motions  are  moil  perfectly  voluntary,  all  the 
mufcles  have  antagonifts,  and  often  fuch  as  are  of 
nearly  equal  ftrength  with  themfelves ; alfo,  that  the 
mufcles  of  the  limbs  are  not  much  influenced  at  firft  by 
common  impreffions  made  on  the  fkin,  and  fcarce 
at  all  when  the  child  is  fo  far  advanced  as  to  get  a 
voluntary  power  over  them.  For  thefe  things  fa- 
cilitate the  generation  of  the  voluntary  power,  by 
making  the  mufcles  of  the  limbs  chiefly  dependent 
on  the  vibrations  which  defcend  from  the  brain,  and 
alfo  difpoflng  them  to  ad  from  a fmall  balance  in  fa- 
vour of  this  or  that  fet  of  antagonifls. 

When  the  child  can  walk  up  to  an  objed  that  he 
defires  to  walk  up  to,  the  adion  may  be  termed  vo- 
luntary, i.  e.  the  ufe  of  language  will  then  juftify 
this  appellation.  But  it  appears  from  the  reafoning 
here  ufed,  that  this  kind  and  degree  of  voluntary 
power  over  his  motions  is  generated  by  proper  com- 
binations and  aflociations  of  the  automatic  motions, 
agreeably  to  the  corollaries  of  the  twentieth  propo- 
rtion. Voluntary  powers  may  therefore  refult  from 
aflbciation,  as  is  aflerted  in  thefe  papers. 

When  he  is  arrived  at  fuch  a perfedion  in  walk- 
ing,  as  to  walk  readily  upon  being  defired  by  ano- 
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ther  perfon,  the  adtion  is  efteemed  (till  more  volun- 
tary. One  realon  of  which  is,  that  the  child,  in 
fome  cafes,  does  not  walk  when  defired,  whilft  yet 
the  circumdances  are  apparently  the  fame  as  when 
he  does.  For  here  the  unapparent  caufe  of  walk- 
ing, or  not  walking,  is  will.  However,  it  follows 
from  this  theory,  that  all  this  is  dill  owing  to  affo- 
ciation,  or  to  fomething  equally  fuitable  to  the  fore- 
going theory  ; e.  g.  to  the  then  prefent  ftrength  or 
weaknefs  of  ’he  aflbciation  of  the  words  of  the  com- 
mand with  the  adtion  of  walking,  to  its  proceeding 
from  this  or  that  perfon,  in  this  or  that  manner,  to 
the  child’s  being  in  an  adtive  or  inadtive  date,  at- 
tentive or  inattentive,  difpofed  by  other  circum- 
dances to  move  as  diredted,  or  to  move  in  a different 
way,  &c.  A careful  obfervation  of  the  fact  will  always 
fhew,  as  far  as  is  reafonable  to  be  expedted  in  fo  nice 
a matter,  that  when  children  do  different  things,  the 
real  circumdances,  natural  or  affociated,  are  propor- 
tionably  different,  and  that  the  date  of  mind  called 
will  depends  upon  this  difference.  This  degree  of 
voluntary  power  is  therefore,  in  like  manner,  of  an 
acquired  nature. 

Suppofe  an  adult  to  walk,  in  order  to  fhew  his 
perfectly  voluntary  power;  dill  his  feledting  this  in- 
dance is  owing  to  one  affociation,  and  his  per- 
forming the  adtion  to  another,  viz.  to  the  introduc- 
tion of  the  audible  idea  of  the  word,  the  vifible  one 
of  the  adtion,  &c. 

Walking  paffes  into  the  fccondarily  automatic  date 
more  perfedtly  perhaps,  than  any  other  adtion ; for 
adults  leldom  exert  any  degree  of  volition  here, 
fufficient  to  affedt  the  power  of  confcioufnefs  or 
memory  for  the  lead  perceptible  moment  of  time. 
Now  this  tranfition  of  walking,  from  its  voluntary  to 
its  fecondarily  automatic  date,  mud  be  acknowledged 
by  all  to  proceed  merely  from  affociation.  And  it 
feems  to  follow  by  parity  of  reafon,  that  the  tranfi- 
tion 
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tion  of  primarily  automatic  addons  into  voluntary 
ones  may  be  merely  from  alfociadon  alfo,  fince  it 
is  evident,  that  alfociadon  has  at  leaft  a very  great 
and  extenfive  influence  there. 

The  complex  artificial  motions  of  the  lower  limbs, 
ufed  in  the  feveral  kinds  of  dancing,  bear  nearly  the 
fame  relation  to  the  common  motions  ufed  in  walking 
forwards,  backwards,  upwards,  downwards,  and  fide- 
ways,  as  thefe  common  motions  do  to  the  fimple 
rudiments  above-mentioned,  fuch  as  the  fleddon  and 
extenfion  of  the  ancle  or  knee.  Since  therefore  the 
voluntary  and  fecondarily  automatic  power  of  dan- 
cing are  plainly  the  refult  of  afibciation,  why  may 
we  not  fuppofe  the  fame  of.  the  common  motions  in 
walking,  both  in  their  voluntary  and  fecondarily  auto- 
matic (late?  In  learning  to  dance,  the  fcholar  defires 
to  look  at  his  feet  and  legs,  in  order  to  judge  by  fee- 
ing, when  they  are  in  a proper  pofition.  By  degrees 
he  learns  to  judge  of  this  by  feeling]  but  the  vifible 
idea  left  partly  by  the  view  of  his  mailer’s  motions, 
partly  by  that  of  his  own,  feems  to  be  the  chief 
aflociated  circumftance,  that  introduces  the  proper 
motions.  By  farther  degrees  thefe  are  connedted 
with  each  other,  with  the  mufic,  and  with  other  more 
and  more  remote  circumftances. 

I have  already  fhewn,  in  what  manner  children 
learn  the  voluntary  and  fecondarily  automatic  power 
of  grafping.  How  they  learn  the  various  complex 
motions,  by  which  they  feed  and  drefs  themfelves,  &c. 
alfo  how  children  and  adults  learn  to  write,  to  prac- 
tife  manual  arts,  &c.  and  in  what  fenfes  and  degrees 
all  thefe  addons  are  voluntary,  and  fecondarily  auto- 
matic, and  yet  Hill  remain  as  purely  mechanical,  as 
the  primarily  automatic  addons  are,  may  now  be  un- 
deritood  from  what  has  been  already  delivered  under 
this  propofition.  The  method  of  playing  upon  mu- 
ical  lnftruments  has  alfo  been  explained,  fo  as  to  con- 
cur in  eftabhfhing  the  fame  conclufions. 
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In  like  manner,  the  account  given  of  the  a&ion 
of  fpeaking  might  now  be  completed,  and  extended 
to  all  the  modes  of  ir,  vulgar  and  artificial;  and  to  Ting- 
ing, with  its  modes.  I will  add  a few  words  con- 
cerning Hammering,  and  the  lofs  of  fpeech  by  palfies. 

Stammering  feems  generally  to  arife  from  fear, 
eagernefs,  or  fome  violent  paffion,  which  prevents 
the  child’s  articulating  rightly,  by  the  confufion 
which  it  makes  in  the  vibrations  that  dtfcend 
into  the  mufcular  fyftem ; fo  that,  finding  himfelf 
wrong,  he  attempts  again  and  again,  till  he  hits  upon 
the  true  found.  It  does  not  begin  therefore  in  general, 
till  children  are  of  an  age  to  diftinguifh  right  from 
wrong  in  refpebt  of  pronunciation,  and  to  articulate 
with  tolerable  propriety.  A nervous  diforder  of  the 
mufcles  of  fpeech  may  have  a like  effect.  When 
the  trick  of  Hammering  has  once  begun  to  take 
place  in  a few  words,  it  will  extend  itfelf  to  more 
and  more  from  very  flight  refemblances,  and  particu- 
larly to  all  the  firfl  words  of  fentences,  becaufe 
there  the  organs  pafs  in  an  inflant  from  inactivity  to 
action  ; whereas  the  fubfequent  parts  of  words  and 
fentences  may  follow  the  foregoing  from  afiociation ; 
juft  as,  in  repeating  memoriter , one  is  mofl  apt  to 
hefitate  at  the  firfl  word  in  each  fentence. 

A defect  of  memory  from  paflion,  natural  weak- 
nefs,  &c.  fo  that  the  proper  word  does  not  occur 
readily,  occafions  ftammering  alfo.  And,  like  all 
other  modes  of  fpeaking,  it  is  caught,  in  fome  cafes, 
by  imitation. 

A palfy  of  the  organs  of  fpeech  may  be  occafion- 
ed  in  the  fame  manner  as  any  other  palfy  ; and  yet 
the  mufcles  of  the  lips,  cheeks,  tongue,  and  fau- 
ces, may  Hill  continue  to  perform  the  actions  of 
maftication  and  deglutition  fufficiently  well,  becaufe 
thefe  actions  are  fimpler  than  that  of  fpeech,  and 
are  alfo  excited  by  fenfations,  which  have  an  original 
influence  over  them. 
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A defeat  of  memory  may  alfo  deftroy  the  power 
of  fpeaking,  in  great  meafure,  though  the  organs  be 
not  much  affe&ed  in  a paraly tical  way.  Thus  a per- 
fon  who  plays  well  upon  a harpfichord,  may  by  fome 
years  difufe  become  unable  to  play  at  all,  though  the 
mufcles  of  his  hands  be  in  a perfect  (fate,  merely 
becaufe  his  memory,  and  the  aftbciations  of  the  mo- 
tions of  his  fingers  with  the  fight  of  notes,  with  the 
ideas  of  founds,  or  with  one  another,  are  obliterated 
by  diftance  of  time,  and  difufe. 

The  fufpenfion  of  an  adtion  may  be  performed 
two  ways,  as  before-mentioned,  viz.  either  by  put- 
ting the  mufcles  concerned  in  it  into  a languid  in- 
active ftate,  or  by  making  the  antagonifts  a£t  with 
vigour.  In  the  firft  cafe,  the  whole  limb  is  put  into 
a ftate  of  relaxation,  and  extreme  flexibility  ; in 
the  laft,  'into  a ftate  of  rigidity.  The  voluntary 
power  of  the  firft  kind  is  obtained  by  aflociations 
with  the  languor  that  arifes  from  fatigue,  heat, 
fleepinefs,  &c.  that  of  the  laft  from  the  general 
tenfion  of  the  mufcles,  which  happens  in  pain,  and 
violent  emotions  of  mind.  Children  improve  in 
both  thefe  kinds  of  voluntary  power  by  repeated 
trials,  as  occafion  requires,  by  imitation,  defire,  &c. 
But  they  are  both  difficult  for  fome  time.  Thus  we 
may  obferve,  that  children  cannot  let  their  heads  or 
eye-lids  fall  from  their  mere  weight,  nor  flop  them- 
felves  in  running  or  ftriking,  till  a confiderable  time 
after  they  can  raife  the  head,  or  bend  it,  open  the 
eyes,  or  fliut  them,  run  or  ftrike  by  a voluntary 
power. 

Imitation  is  a great  fource  of  the  voluntary  power, 
and  makes  all  the  feveral  modes  of  walking  hand- 
ling, and  fpeaking,  conformable  to  thofe  of  the  age 
and  nation  in  which  a perfun  lives  in  general,  and  to 
thofe  of  the  perfons  with  whom  he  converfes  in  par- 
ticular. Befides  the  two  fources  already  mentioned, 
Prop.  21.  viz.  the  fight  of  the  child’s  own  actions, 
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and  the  found  of  his  own  words,  it  has  many  others. 
Some  of  thefe  are  the  refemblance  which  children 
obferve  between  their  own  bodies,  with  all  the  func- 
tions of  them,  and  thofe  of  others;  the  pleafures 
which  they  experience  in  and  by  means  of  all  mo- 
tions, i.  e.  imitations ; the  diredions  and  encourage- 
ments given  to  them  upon  this  head  ; the  high 
opinions  which  they  form,  of  the  power  and  happi- 
nefs  of  adults ; and  their  confequent  defire  to  refemble 
them  in  thefe,  and  in  all  their  affociates.  Imitation 
begins  in  the  feveral  kinds  of  voluntary  adions  about 
the  fame  time,  and  increafes  not  only  by  the  fources 
alleged,  but  alfo  by  the  mutual  influences  of  every 
inftance  of  it  over  every  other,  fo  that  the  velocity 
of  its  growth  is  greatly  accelerated  for  fome  time. 
It  is  of  the  higheft  ufe  to  children  in  their  attain- 
ment of  accomplifhments,  bodily  and  mental.  And 
thus  every  thing,  to  which  mankind  have  a natural 
tendency,  is  learnt  much  fooner  in  fociety,  than  the 
mere  natural  tendency  would  beget  • it ; and  many 
things  are  learnt  fo  early,  and  fixed  fo  deeply,  as  to 
appear  parts  of  our  nature,  though  they  be  mere 
derivatives  and  acquifitions. 

It  is  remarkable,  that  apes,  whofe  bodies  refemble 
the  human  body,  more  than  thofe  of  any  other  brute 
creature,  and  whofe  intelleds  alfo  approach  nearer 
to  ours,  which  laft  circumftance  may,  I fuppofe,  have 
fome  connexion  with  the  firft,  fhould  likewife  re- 
femble us  fo  much  in  the  faculty  of  imitation.  Their 
aptnefs  in  handling  is  plainly  the  refult  of  the 
fhape  and  make  of  their  fore  legs,  and  their  intel- 
icdls  together,  as  in  us.  Their  peculiar  chattering 
may  perhaps  be  fome  attempt  towards  fpeech,  to 
which  they  cannot  attain,  partly  from  the  defed  in 
the  organs,  partly,  and  that  chiefly,  from  the  nar- 
rownefs  of  their  memories,  apprehenfions,  and  aflo- 
eiations ; for  they  feem  not  to  underftand  words  to 
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any  confiderable  degree...  Or  may  not  their  chat- 
tering be  an  imitation  of  laughter  ? 

Parrots  appear  to  have  far  lefs  intellect  than  apes, 
but  a more  diftinguifhing  ear,  and,  like  other  birdsf 
a much  greater  command  of  the  mufcles  of  the 
throat.  Their  talk*  feems  to  be  almoft  devoid  of 
all  proper  connection  with  ideas.  However,  in  re- 
fpeCt  of  founds,  they  imitate  as  much  as  children,  or  as 
apes  in  refpeCt  of  other  aCtions.  And  indeed  the 
talk  of  children,  by  out-running  their  underftand- 
ings  in  many  things,  very  much  refembles  that  of 
parrots. 

As  we  exprefs  our  inward  fentiments  by  words,  fo 
we  do  alfo  by  geftures,  and  particularly  by  the  muf- 
cles of  the  face.  Here,  again,  affociation  and  imi- 
tation difplay  themfelves.  This  dumb  fhew  prevails 
more  in  the  hotter  climates,  where  the  paflions  are 
more  impetuous,  than  in  thefe  northern  ones.  It  is 
alfo  probable,  that  the  narrownefs  and  imperfection 
of  the  ancient  languages  made  it  more  necefiary  and 
prevalent  in  ancient  times.  Deaf  perfons  have  an 
extraordinary  aptnefs  both  in  learning  and  decypher- 
ing this,  as  might  well  be  expeCled.  The  imitation 
of  manners  and  characters  by  dumb  fhew  is  often 
more  ftriking,  than  any  verbal  defcription  of  them. 
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SECT.  VIII. 

1 

OF  THE  RELATION  WHICH  THE  FOREGOING 
THEORY  BEARS  TO  THE  ART  OF  PHYSIC. 

PROP.  LXXVIII. 

The  Art  of  Phyfic  affords  many  -proper  Tefls  of  the 
DoElrines  of  Vibrations  and  Affociation ; and  may 
receive  confiderable  Improvement  from  them>  if  they 
be  true. 

This  propofition  may  appear  from  feveral  hints 
to  that  purpofe,  which  have  been  already  given. 

But  it  will  be  more  fully  manifeft,  if  I give  a 
fhort  view  of  the  data  and  quafita  in  the  art  of 
phyfic. 

Now  the  general  problem,  which  comprehends  the 
whole  art,  is. 

Having  the  fymptoms  given , to  find  the  remedy. 

This  problem  may  be  folved  in  fome  cafes  empiri- 
cally and  direCtly  by  the  hiftories  of  diftempers,  and 
of  their  cures.  But  then  there  are  other  cafes,  and 
thofe  not  a few,  to  which  the  learning  and  experi- 
ence of  the  mod  able  phyficians  either  cannot  find 
hiftories  fufficiently  fimiiar,  or  none  where  the  event 
was  fuccefsful.  Plence  it  is  neceflary  to  attempt  the 
folution  of  the  general  problem  rationally  and  in- 
directly, by  dividing  it  into  the  two  following  lefs 
comprehenfive  and  confequently  more  manageable 
problems,  viz. 

Firft,  Having  the  fymptoms  given , to  find  the  de- 
viation of  the  body  from  its  natural  fate. 

Secondly,  Having  this  deviation  given3  to  find  the 
remedy. 
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It  is  proper  alfo  to  invert  thefe  two  problems,  and 
to  inquire,  firft,  Having  the  deviation  given , what  the 
fymptoms  muft  he. 

Secondly,  Having  the  manner  of  operation  of  a fuc~ 
cefsful  remedy  given,  what  the  deviation  muft  he. 

I here  ufe  the  words  fymptoms,  deviation,  and  remedy, 
in  the  mold  general  fenfe  poflible,  for  the  fake  of 
brevity. 

Now  it  is  very  evidenr,  that  the  dodrine  of  vi- 
brations, or  fome  other  better  dodrine,  which  teaches 
the  law  of  adion  of  the  nervous  fyftem,  has  a clofe 
connedion  with  all  thefe  laft  four  problems.  For 
the  nerves  enter  every  part,  as  well  as  the  blood 
veflels  and  the  brain  has  as  great  a {hare  in  all  the 
natural  fundions  of  the  parts,  and  its  diforders,  in  all 
their  diforders,  as  the  heart,  and  its  diforders,  can 
have ; and  much  more  than  any  other  part,  befides 
the  heart. 

Farther,  If  the  dodrine  of  aflociation  be  the  ne- 
cefiary  confequence  of  the  dodrine  of  vibrations,  in 
any  fuch  manner  as  I have  propofed  above.  Prop.  9. 
and  ir.  it  muft  have  a moft  intimate  connedion  with 
the  theory  of  nervous  diftempers,  and  fome  with 
that  of  others,  on  account  of  the  juft  mentioned  de- 
pendence of  all  the  parts  on  the  brain.  Or,  if  we 
feparate  thefe  dodrines,  ftill,  if  that  of  affociation  be 
true,  of  which  I fuppofe  there  is  no  doubt,  it  cannot 
but  be  of  great  ufe  for  explaining  thofe  diftempers  in 
which  the  mind  is  affeded. 

And  it  feems  to  me,  that,  agreeably  to  this,  the 
diftempers  of  the  head,  fpafmodic  ones,  the  effeds 
of  poifonous  bites  and  ftings,  which,  as  Dr.  Mead 
juftly  obferves,  are  more  exerted  upon  the  nerves 
than  on  the  blood,  receive  much  light  from  the 
dodrine  of  vibrations,  and,  in  return,  confirm  it  ; 
and  that  all  the  diforders  of  the  memory,  fancy, 

and  mind,  do  the  fame  in  refped  of  the  dodrine  of 
allociation. 

I do 
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I do  not  mean  to  intimate  here,  that  the  rational 
and  indirect  folution  of  the  general  problem,  which 
comprehends  the  art  of  phyfic,  is  preferable  to  the 
empirical  and  direct  one,  where  this  is  to  be  had  5 
but  only,  fince  this  cannot  be  had  always,  that  we 
ought  to  proceed  in  an  explicit  and  fcientifical  man- 
ner, rather  than  in  a confufed.  and  popular  one.  For 
where  practice  is  filent,  phyficians  muft  and  will 
have  recourfe  to  fome  theory,  good  or  bad.  And 
if  they  do  not  acquaint  themfclves  with  the  real 
ftrudture  and  fun&ions  of  the  parts,  with  the  fen- 
fible  qualities  and  operations  of  medicines,  and  with 
the  moft  probable  method  of  explaining  both  the 
fymptoms  of  diftempers,  and  the  operations  of  me- 
dicines, they  muft  fancy  fomething  in  the  place  of 
thefe,  and  reafon*  from  fuch  falfe  imaginations,  or 
perhaps  from  the  mere  agreements,  oppofitions,  and 
fecondary  ideas,  of  Words.  The  hiftory  of  dif- 
eafes,  and  their  cures,  is  the  bafis  of  all ; after  this 
come  anatomical  examinations  of  the  body,  both  in 
its  natural  and  morbid  ftates;  and,  laft  of  all,  phar- 
macy; thefe  three  anfwering  refpe&ively  to  the 
general  problem,  and  the  two  fubordinate  ones  above- 
mentioned.  And  if  we  reafon  at  all  upon  the  func- 
tions and  diforders  of  the  parts,  and  the  effetts  of 
medicines  upon  the  body,  fo  important  an  organ  as 
the  brain  muft  not  be  left  out  entirely. 

It  may  not  be  amifs  to  add  here,  that  as  all  the  na- 
tural functions  tend  to  the  welfare  of  the  body,  fo 
there  is  a remarkable  tendency  in  all  the  diforders  of 
the  body  to  reftify  themfelves.  Thefe  two  tenden- 
cies, taken  together,  make  what  is  called  nature  by 
phyficians ; and  the  feveral  inftances  of  them,  with 
their  limits,  dangers,  ill  confequences,  and  devia- 
tions in  particular  cafes,  deferve  the  higheft  attention 
from  phyficians,  that  fo  they  may  neither  interrupt  a 
favourable  crifis,  nor  concur  with  a fatal  one.  Stahl 

and  his  followers  fuppofe,  that  thefe  tendencies  arife 

from 
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from  a rational  agent  prefiding  over  the  fabric  of 
the  body,  and  producing  effedts,  that  are  not  fub- 
jedt  to  the  laws  of  mechanifm.  But  this  is  gratis 
diftum  ■,  and  the  plain  traces  of  mechanifm,  which 
appear  in  fo  many  inftances,  natural  and  morbid, 
are  highly  unfavourable  to  it.  And  all  the  evidences 
for  the  mechanical  nature  of  the  body  or  mind  are 
fo  many  encouragements  to  ftudy  them  faithfully  and 
diligently,  fince  what  is  mechanical  may  both  be 
underftood  and  remedied. 


I 
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CHAP.  III. 

Containing  a particular  Application  of  the  fore- 
going Theory  to  the  Phenomena  of  Ideas,  or 
of  Understanding,  Affection,  Memory,  and 
Imagination. 


SECT.  I. 

OF  WORDS  AND  THE  IDEAS  ASSOCIATED 
WITH  THEM. 

PROP.  LXXIX. 

Words  and  Phrafes  mujl  excite  ideas  in  us  by  AJJo- 
cialion , and  they  excite  Ideas  in  us  by  no  other 
Means. 

Words  may  be  confidered  in  four  lights. 

Firft,  As  imprefiions  made  upon  the  ear. 

Secondly,  As  the  aCtions  of  the  organs  of  fpeech. 
Thirdly,  As  Imprefiions  made  upon  the  eye  by 
characters. 

Fourthly,  As  the  a&ions  of  the  hand  in  writing. 
We  learn  the  ufe  of  them  in  the  order  here  fet 
down.  For  children  firft  get  an  imperfeCt  know- 
ledge of  the  meaning  of  the  words  of  others ; then 
learn  to  fpeak  themfelves  ■,  then  to  read ; and,  laftly, 
to  write. 


Now 
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Now  it  is  evident,  that  in  the  firft  of  thefe  ways 
many  fenfible  impreflions,  and  internal  feelings,  are 
affbciated  with  particular  words  and  phrafes,  fo  as 
to  give  thefe  the  power  of  raifmg  the  correfponding 
ideas ; and  that  the  three  following  ways  increafe  and 
improve  this  power,  with  fome  additions  to  and  va- 
riations of  the  ideas.  The  fecond  is  the  reverfe  of 
the  firft,  and  the  fourth  of  the  third.  The  firft 
afcertains  the  ideas  belonging  to  words  and  phrafes 
in  a grofs  manner,  according  to  their  ufage  in  com- 
mon life.  The  fecond  fixes  this,  and  makes  it 
ready  and  accurate ; having  the  fame  ufe  here  as  the 
folution  of  the  inverfe  problem  has  in  other  cafes  in 
refpeft  of  the  direCt  one.  The  third  has  the  fame 
effeCt  as  the  fecond ; and  alfo  extends  the  ideas  and 
fignifications  of  words  and  phrafes,  by  new  aftocia- 
tions ; and  particularly  by  affociations  with  other 
words,  as  in  definitions,  defcriptions,  &c.  The 
advancement  of  the  arts  and  fciences  is  chiefly  car- 
ried on  by  the  new  fignifications  given  to  words  in 
this  third  way.  The  fourth,  by  converting  the 
reader  into  a writer,  helps  him  to  be  expert  in  dif- 
tinguifhing,  quick  in  recolle&ing,  and  faithful  in  re- 
taining, thefe  new  fignifications  of  words  being  the 
inverfe  of  the  third  method,  as  juft  now  remarked. 
The  reader  will  eafily  fee,  that  the  aCtion  of  the 
hand  is  not  an  eftential  in  this  fourth  method. 
Compofition  by  perfons  born  blind  has  nearly  the 
fame  effeft.  I mention  it  as  being  the  common  at- 
tendant upon  compofition,  as  having  a confiderable 
ufe  deducible  from  aftociation,  and  as  making  the 
analogy  between  the  four  methods  more  confpicuous 
and  complete. 

This  may  fuffice  for  the  prefent,  to  prove  the  firft 
part  of  the  propofition,  viz.  that  words  and  phrafes 
muft  excite  ideas  in  us  by  aftociation.  The  fecond 
part,  or  that  they  excite  ideas  in  us  by  no  other  means, 
may  appear  at  the  fame  time,  as  it  may  be  found  upon 

reflection 
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reflection  and  examination,  that  all  the  ideas  which 
any  word  does  excite  are  deducible  from  fome  of 
the  four  fources  above-mentioned,  mod  commonly 
from  the  firft  or  third. 

It  may  appear  alfo  from  the  inftances  of  the  words 
of  unknown  languages,  terms  of  art  not  yet  ex- 
plained, barbarous  words.  &c.  of  which  we  either 
have  no  ideas,  or  only  fuch  as  fome  fancied  refem- 
blance,  or  prior  aflociation,  fuggefts. 

It  is  highly  worthy  of  remark  here,  that  articulate 
founds  are  by  their  variety,  number,  and  ready 
ufe,  particularly  fuited  to  fignify  and  fuggeft,  by  afio- 
ciation,  both  our  Ample  ideas,  and  the  complex 
ones  formed  florin  them,  according  to  the  twelfth 
propofitioq. 

Cor.  It  follows  from  this  propoflrion  that  the 
arts  ofiogic,  and  rational  grammar,  depend  entirely 
on  the  doCtrine  of  aflociation.  For  logic,  confidered 
as  the  art  of  thinking  or  reafoning,  treats  only  of 
fuch  ideas  as  are  annexed  to  words ; and,  as  the  arc 
of  difcourfing,  it  teaches  the  proper  ufe  of  words  in 
a general  way,  as  grammar  does  in  a more  minute 
and  particular  one. 

PROP.  LXXX. 

/ 

To  defcribe  the  Manner  in  which  Ideas  are  ajfociated  with 
Words , beginning  from  Childhood. 

i 

This  may  be  done  by  applying  the  doCtrine  of 
aflociation,  as  laid  down  in  the  firft  chapter,  to 
words  confidered  in  the  four  lights  mentioned  under 
the  laft  propofition. 

1 Firft,  then.  The  aflociation  of  the  names  of  vifible 
objeCts,  with  the  imprefiions  which  thefe  objeCts 
make  upon  the  eye,  feems  to  take  place  more  early 
than  any  other,  and  to  be  effected  in  the  following 

manner : 
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manner : the  name  of  the  vifible  object,  the  nurfe, 
for  inftance,  is  pronounced  and  repeated  by  the  at- 
j tendants  to  the  child,  more  frequently  when  his  eye 
is  fixed  upon  the  nurfe,  than  when  upon  other 
objects,  and  much  more  fo  than  when  upon  any  par- 
ticular one.  The  woid  nurfe  is  alfo  founded  in  an 
emphatical  manner,  when  the  child’s,  eye  is  dire&ed 
to  the  nurfe  with  earneftnefs  and  defire.  The  af- 
fociation  therefore  of  the  found  nurfe-,  with  the  pic- 
ture of  the  nurfe  upon  the  retina , will  be  far  ftronger 
than  that  with  any  other  vifible  impreffion,  and  thus 
overpower  all  the  other  accidental  affociations,  which 
will  alfo  themfclves  contribute  to  the  fame  end  by 
oppofing  one  another.  And  when  the  child  has  gain- 
ed fo  much  voluntary  power  over  his  motions,  as  to 
diredt  his  head  and  eyes  towards  the  nurfe  upon 
hearing  her  name,  this  procefs  will  go  on  with  an 
accelerated  velocity.  And  thus,  at  laft,  the  word 
will  excite  the  vifible  idea  readily  and  certainly. 

The  fame  affociation  of  the  piilure  of  the  nurfe 
in  the  eye  with  the  found  nurfe  will,  by  degrees, 
overpower  all  the  accidental  affociations  of  this  pic- 
ture with  other  words,  and  be  fo  firmly  cemented  at 
laft,  that  the  picture  will  excite  the  audible  idea  of 
the  word.  But  this  is  not  to  our  prefent  purpofe. 
I mention  it  here  as  taking  place  at  the  fame  time 
with  the  foregoing  procefs,  and  contributing  to  illu- 
ftrate  and  confirm  it.  Both  together  afford  a complete 
inftance  for  the  tenth  and  eleventh  propofitions, 
i.  e.  they  fhew,  that  when  the  impreftions  A and  B 
are  fufficiently  affociated,  A impreffed  alone  will  ex- 
cite b , B impreffed  alone  will  excite  a. 

Secondly,  This  affociation  of  words  with  vifible 
appearances,  being  made  under  any  particular  cir- 
cumftances,  muft  affeft  the  vifible  ideas  with  a like 
particularity.  Thus  the  nuife’s  drefs,  and  the  fitu- 
ation  of  the  fire  in  the  child’s  nurfery,  make 
part  of  the  child’s  ideas  of  his  nurfe  and  fire.  But 

then 
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then  as  the  nurfe  often  changes  her  drefs,  and  the 
child  often  fees  a fire  in  a different  place,  and  fur- 
rounded  by  different  vifible  objects,  thefe  oppofue 
affociations  muft  be  lefs  ftrong,  than  the  part  which 
is  common  to  them  all ; and  confequently  we  may 
fuppofe,  that  while  his  idea  of  that  part  which  is 
common,  and  which  we  may  call  effential,  continues 
the  fame,  that  of  the  particularities,  circumftances, 
and  adjundb,  varies.  For  he  cannot  have  any  idea, 
but  with  fome  particularities  in  the  non-effentials. 

Thirdly,  When  the  vifible  objedls  imprefs  other 
vivid  fenfations  befides  thofe  of  fight,  fuch  as  grate- 
ful or  ungrateful  taftes,  fmells,  warmth  or  cold- 
nefs,  with  fufficient  frequency,  it  follows  from  the 
foregoing  theory,  that  thefe  fenfations  muff  leave 
traces,  or  ideas,  which  will  be  affociated  with  the 
names  of  the  objedls,  fo  as  to  depend  upon  them. 
Thus  an  idea,  or  nafcent  perception,  of  the  fweet- 
nefs  of  the  nurfe’s  milk  will  rife  up  in  that  part  of 
the  child’s  Jbrain  which  correfponds  to  the  nerves  of 
tafte,  upon  his  hearing  her  name.  And  hence  the 
whole  idea  belonging  to  the  word  nurfe  now  begins 
to  be  complex,  as  confiding  of  a vifible  idea,  and 
an  idea  of  tafte..  And  thefe  two  ideas  will  be  affo- 
ciated together,  not  only  becaufe  the  word  raifes 
them  both,  but  alfo  becaufe  the  original  fenfations 
are.  The  ftrongeft  may  therefore  aflift  in  raifing  the 
weakeft.  Now,  in  common  cafes,  the  vifible  idea 
is  ftrongeft,  or  occurs  moft  readily  at  leaft ; but,  in 
the  prefent  inftance,  it  feems  to  be  otherwife.  We 
might  proceed  in  like  manner  to  fhew  the  generation 
of  ideas  more  and  more  complex,  and  the  various 
ways  by  which  their  parts  are  cemented  together, 
and  all  made  to  depend  on  the  refpedlive  names  of 
the  vifible  objedls.  But  what  has  been  fa:d  may  luf- 
fice  to  fhew  what  ideas  the  names  of  vifible  objedts, 
proper  and  appellative,  raife  in  us. 


Fourthly, 
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Fourthly,  We  muft,  however,  obferve,  in  refped 
of  appellatives,  that  fometimes  the  idea  is  the  common 
compound  refult  of  all  the  fenfible  impreffions  re- 
ceived from  the  feveral  objeds  comprised  under  the 
general  appellation ; fometimes  the  particular  idea  of 
fome  one  of  thefe,  in  great  meafure  at  leaft,  viz. 
when  the  impreffions  arifing  from  fome  one  are  more 
novel,  frequent,  and'  vivid,  than  thofe  from  the  reft. 

Fifthly,  The  words  denoting  fenfible  qualities, 
whether  fubftantive  or  adjedive,  fuch  as  whitenefs , 
white,  &c.  get  their  ideas  in  a manner  which  will 
be  eafily  underftood  from  what  has  been  already 
delivered.  Thus  the  word  white,  being  affociatecl 
with  the  vifible  appearances  of  milk,  linen,  paper, 
gets  a (table  power  of  exciting  the  idea  of  what  is 
common  to  all,  and  a variable  one  in  refped  of  the 
particularities,  circumftances,  and  adjuncts.  And  fo 
of  other  fenfible  qualities. 

Sixthly,  The  names  of  vifible  adions,  as  walk- 
ing, ftriking,  &c.  raife  the  proper  vifible  ideas  by 
a like  procefs.  Other  ideas  may  likewife  adhere  in 
certain  cafes,  as  in  thofe  of  tafting,  feeling,  fpeaking, 
&c.  Senfible  perceptions,  in  which  no  vifible  adion 
is  concerned,  as  hearing,  may  alfo  leave  ideas  depen- 
dent on  words.  However,  fome  vifible  ideas  gene- 
rally intermix  themfelves  here.  Thefe  adions  and 
perceptions  are  generally  denoted  by  verbs,  though 
fometimes  by  fubftantives. 

And  we  may  now  fee  in  what  manner  ideas  are 
aftociated  with  nouns,  proper  and  appellative,  fub- 
; ftantive  and  adjedive,  and  with  verbs,  fuppofing  that 
they  denote  fenfible  things  only.  Pronouns  and  par- 
ticles remain  to  be  confidered.  Now;  in  order  to 
know  their  ideas  and  ufes,  we  muft  obferve, 

Seventhly,  That  as  children  may  learn  to  read 
words  not  only  in  an  elementary  way,  viz.  by  learn- 
ing the  letters  and  fyllables  of  which  they  are  com- 
poied,  but  alfo  in  a fummary  one,  viz.  by  afiociating 
Vol.  I.  T the 
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the  found  of  entire  words,  with  their  pictures,  in  the 
eye;  and  muft,  in  fome  cafes,  be  taught  in  the  laft 
way,  i.  e.  wherefoever  the  found  of  the  word  de- 
viates from  that  of  its  elements;  fo  both  children 
and  adults  learn  the  ideas  belonging  to  whole  fen- 
tences  many  times  in  a fummary  way,  and  not  by 
adding  together  the  ideas  of  the  feveral  words  in  the 
fentence.  And  wherever  words  occur,  which,  fepa- 
rately  taken,  have  no  proper  ideas,  their  ufe  can  be 
learnt  in  no  other  way  but  this.  Now  pronouns  and 
particles,  and  many  other  words,  are  of  this  kind. 
They  anfwer,  in  fome  meafure,  to  x,  y,  and  z,  or 
the  unknown  quantities  in  algebra,  being  determinable 
and  decypherable,  as  one  may  fay,  only  by  means  of 
the  known  words  with  which  they  are  joined. 

Thus  J walk  is  affociated  at  different  times  with 
the  fame  vifible  impreffion  as  nurfe  walks , brother 
walks , &c.  and  therefore  can  fuggeft  nothing  per- 
manently for  a long  time  but  the  action  of  walk- 
ing. However  the  pronoun  /,  in  this  and  innumer- 
able other  fhort  fentences,  being  always  affociated 
with  the  perfon  fpeaking,  as  thou  is  with  the  perfon 
fpoken  to,  and  he  with  the  perfon  fpoken  of,  the  fre- 
quent recurrency  of  this  teaches  the  child  the  ufe  of 
the  pronouns,  i.  e.  teaches  him  what  difference  he 
is  to  expeft  in  his  fenfible  impreffions  according  as 
this  or  that  pronoun  is  ufed ; the  infinite  number  of 
inflances,  as  one  may  fay,  making  up  for  the  infi- 
nitely fmall  quantity  of  information,  which  each, 
fingly  taken,  conveys. 

In  like  manner,  different  particles,  i.  e.  adverbs, 
conjunctions,  and  prepofitions,  being  ufed  in  fen- 
tences, where  the  fubftantives,  adjectives,  and  verbs, 
are  the  fame,  and  the  fame  particles,  where  thele  are 
different,  in  an  endlefs  recurrency,  teach  children 
the  ufe  of  the  particles  in  a grofs  general  way.  For 
it  may  be  obferved,  that  children  are  much  at  a 
lofs  for  the  true  ufe  of  the  pronouns  and  particles 
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for  fome  years,  and  that  they  often  repeat  the  proper 
name  of  the  perfon  inftead  of  the  pronoun  ; which 
confirms  the  foregoing  reafbning.  Some  of  the  in- 
ferior parts  or  particles  of  fpeech  make  lcarce  any 
alteration  in  the  fenfe  of  the  fentence,  and  therefore 
are  called  expletives.  The  feveral  terminations  of 
the  Greek  and  Latin  nouns  and  verbs  are  of  the  nature 
of  pronouns  and  particles. 

Eighthly,  The  attempts  which  children  make  to 
exprefs  their  own  wants,  perceptions,  pains,  &c.  in 
words,  and  the  corrections  and  fuggeftions  of  the 
attendants,  are  of  the  greateft  ufe  in  all  the  fteps  that 
we  have  hitherto  confidered,  and  efpecially  in  the 
laft,  regarding  the  pronouns  and  particles. 

Ninthly,  Learning  to  read  helps  children  much  in 
the  fame  refpeCtsj  efpecially  as  it  teaches  them  to 
feparate  fentences  into  the  feveral  words  which  com- 
pound them  ; which  thofe  who  cannot  read  are  fcarce 
able  to  do,  even  when  arrived  at  adult  age. 

Thus  we  may  fee,  how  children  and  others  are 
enabled  to  underftand  a continued  difcourfe  relating 
to  fenfible  imprefllons  only,  and  how  the  words  in 
paffing  over  the  ear  mull  raife  up  trains  of  vifible 
and  other  ideas  by  the  power  of  aflbciation.  Our 
next  inquiry  muft  be  concerning  the  words  that  de- 
note either  intellectual  things,  or  collections  of  other 
words. 

Tenthly,  The  words,  that  relate  to  the  feveral 
pafilons  of  love,  hatred,  hope,  fear,  anger,  &c.  being 
applied  to  the  child  at  the  times  when  he  is  under 
the  influence  of  thefe  pafllons,  get  the  power  of  raifing 
the  miniatures  or  ideas  of  thefe  pafllons,  and  alfo  of 
the  ufual  afiociated  circumftances.  The  application 
of  the  fame  wo:ds  to  others  helps  alfo  to  annex  the 

I ideas  of  the  aflociated  circumftances  to  them,  and 
even  of  the  pafllons  themfelves,  both  from  the  in- 
feCtioufnefs  of  our  natures,  and  from  the  power  of 
aflociated  circumftances  to  raife  the  pafllons.  How- 
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ever,  it  is  to  be  noted,  that  the  words  denoting 
the  paflions  do  not,  for  the  mod  parr,  raife  up  in  us 
any  degree  of  the  paflions  themfelves,  but  only  the 
ideas  of  the  affociated  circumftances.  We  are  fup- 
pofed  to  underftand  the  continued  difcourfes  into 
which  thefe  words  enter  fufficiently,  when  we  form 
true  notions  of  the  adlions,  particularly  the  vifible 
ones  attending  them. 

Eleventhly,  The  names  of  intelle&ual  and  moral 
qualities  and  operations,  fuch  as  fancy,  memory, 
wit,  dulnefs,  virtue,  vice,  confcience,  approbation, 
difapprobation,  &c.  (land  for  a defcription  of  thefe 
qualities  and  operations  ; and  therefore,  if  dwelt  upon, 
excite  fuch  ideas  as  thefe  defcriptions  in  all  their 
particular  circumftances  do.  But  the  common  len- 
iences, which  thefe  words  enter,  pafs  over  the  mind 
too  quick,  for  the  moft  part,  to  allow  of  fuch  a 
delay.  They  are  acknowledged  as  familiar  and  true, 
and  fuggeft  certain  affociated  vifible  ideas,  and  nafcent 
internal  feelings,  taken  from  the  defcriptions  of  thefe 
names,  or  from  the  words,  which  ate  ufually  joined 
with  them  in  difcourfes  or  writings. 

Twelfthly,  There  are  many  terms  of  art  in  all 
the  branches  of  learning;'  which  are  defined  by  other 
words,  and  which  therefore  are  only  compendious 
fubftitutes  for  them.  The  fame  holds  in  common 
life  in  numberlefs  inftances.  Thus  riches,  honours, 
pleafures,  are  put  for  the  feveral  kinds  of  each. 
Such  woids  fometimes  fuggeft  the  woids  of  their 
definitions,  fometimes  the  ideas  of  thefe  words, 
fometimes  a particular  fpecies  comprehended  under 
the  general  term,  &c.  But,  whatever  they  fuggeft,  it 
may  be  eafily  feen,  that  they  derive  the  power  of  do- 
ing this  from  affociation. 

Thirteenthly,  There  are  many  words  ufed  in  ab- 
ftradl  fciences,  which  can  fcarce  be  defined  or  defcri- 
bed  by  any  other  words ; and  yet,  by  their  gram- 
matical form,  l'eem  to  be  excluded  from  the  clafs  of 
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particles.  Such  are  identity,  exigence,  &c.  The 
ufe  of  thefe  muft  therefore  be  learnt  as  that  of  the 
particles  is.  And  indeed  children  learn  their  firft 
imperfedt  notions  of  all  the  words  confidered  in  this 
and  the  three  laft  paragraphs  chiefly  in  this  way; 
and  come  to  precife  and  explicit  ones  only  by 
means  of  books,  as  they  advance  to  adult  age,  or 
by  endeavouring  to  ufe  them  properly  in  their  own 
deliberate  compofitions. 

This  is  by  no  means  a full  or  fatisfadtory  account 
of  the  ideas  which  adhere  to  words  by  aflociation. 
For  the  author  perceives  himfelf  to  be  ftill  a mere 
novice  in  thefe  fpeculations ; and  it  is  difficult  to  ex- 
plain words  to  the  bottom  by  words ; perhaps  im- 
poflible.  The  reader  will  receive  fome  addition  of 
light  and  evidence  in  the  courfe  of  this  fedlion ; 
alfo  in  the  next,  in  which  I fhall  treat  of  propofitions 
and  aflent.  For  our  aflent  to  propofitions,  and  the 
influence  which  they  have  over  our  affedtions  and 
adtions,  make  part  of  the  ideas  that  adhere  to  words 
by  aflociation ; which  part,  however,  could  not  pro- 
perly be  confidered  in  this  fedlion. 

Cor.  1.  It  follows  from  this  propofition,  that 
words  may  be  djftinguifhed  into  the  four  clafles 
mentioned  under  the  twelfth  propofition. 

1.  Such  as  have  ideas  only. 

2.  Such  as  have  both  ideas  and  definitions. 

3.  Such  as  have  definitions  only. 

4.  Such  as  have  neither  ideas  nor  definitions. 

Under  definition  I here  include  defcription,  or  any 

other  W3y  of  explaining  a word  by  other  words, 
excepting  that  by  a mere  fynonymous  term ; and  I 
exclude  from  the  number  of  ideas  the  vifible  idea  of 
l the  charadler  of  a word,  and  the  audible  one  of  its 
found  ; it  being  evident,  that  every  word  heard 
may  thus  excite  a vifible  idea,  and  every  word  feen 
an  audible  one.  I exclude  alfo  all  ideas  that  are 
either  extremely  faint,  or  extremely  variable. 
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It  is  difficult  to  fix  precife  limits  to  thefe  four 
daffies,  fo  as  to  determine  accurately  where  each 
ends,  and  the  next  begins ; and,  if  we  confider  thefe 
things  in  the  moll  general  way,  there  is  perhaps 
no  word  which  has  not  both  an  idea  and  a defini- 
tion, i.  e.  which  is  not  attended  by  fome  one  or  more 
internal  feelings  occafionally,  and  which  may  not 
be  explained,  in  fome  imperfed  manner  at  leaft,  by 
other  words.  I will  give  fome  indances  of  words 
which  have  the  faired  right  to  each  clafs. 

The  names  of  fimple  fenfible  qualities  are  of  the 
firft  clafs.  Thus  white,  fweet,  &c.  excite  ideas ; but 
cannot  be  defined.  It  is  to  be  obferved  here,  that 
this  clafs  of  words  (lands  only  for  the  (table  part  of 
the  ideas  refpedively,  not  for  the  feveral  variable 
particularities,  circumftances,  and  adjunds,  which 
intermix  themfelves  here. 

The  names  of  natural  bodies,  animal,  vegetable, 
mineral*  are  of  the  fecond  clafs ; for  they  excite  ag- 
gregates of  fenfible  ideas,  and  at  the  fame  time  may 
be  defined  (as  appears  from  the  writings  of  natural 
hidorians)  by  an  enumeration  of  their  properties 
and  charaderidics.  Thus  likewife  geometrical  figures 
have  both  ideas  and  definitions.  The  definitions  in 
both  cafes  are  fo  contrived  as  to  leave  out  all  the  va- 
riable particularities  of  the  ideas,  and  to  be  alfo  more 
full  and  precife,  than  the  ideas  generally  are  in  the 
parts  that  are  of  a permanent  nature. 

Algebraic  quantities,  fuch  as  roots,  powers,  furds, 
&c.  belong  to  the  third  clafs,  and  have  defini- 
tions only.  The  fame  may  be  faid  of  fcientifical 
terms  of  art,  and  of  mod  abdrad  general  terms, 
moral,  metaphyfical,  vulgar : however,  mental  emo- 
tions are  apt  to  attend  fome  of  thefe  even  in  paffing 
(lightly  over  the  ear;  and  thefe  emotions  may  be 
confidered  as  ideas  belonging  to  the  terms  refpec- 
tively.  Thus  the  very  words,  gratitude , mercy,  cruelty , 
treachery , &cr  feparately  taken,  affed  the  mind  ; and 
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yet,  fince  all  reafoning  upon  them  is  to  be  founded 
on  their  definitions,  as  will  be  feen  hereafter,  it  feems 
belt  to  refer  them  to  this  third  clafs. 

Laftly,  the  particles  the,  of,  to,  for,  hut,  Sec.  have 

neither  definitions  nor  ideas. 

Cor.  i.  This  matter  may  be  illudrated  by  com- 
paring language  to  geometry  and  algebra,  the  two 
general  methods  of  expounding  quantity,  and  invef- 
tigating  all  its  varieties  from  previous  data. 

Words  of  the  fird  clafs  anfwer  to  propofitions 
purely  geometrical,  i.  e.  to  fuch  as  are  too  fimple  to 
admit  of  algebra ; of  which  kind  we  may  reckon 
that  concerning  the  equality  of  the  angles  at  the 
bafis  of  an  Ifofceles  triangle. 

Words  of  the  fecond  clafs  anfwer  to  that  part  of 
geometry,  which  may  be  demonftrated  either  fynthe- 
tically  or  analytically ; either  fo  that  the  learner’s 
imagination  fliall  go  along  with  every  ftep  of  the 
procefs  painting  out  each  line,  angle,  Sec.  according 
to  the  method  of  demonftration  ufed  by  the  ancient 
mathematicians ; or  fo  that  he  fliall  operate  entirely 
by  algebraic  quantities  and  methods,  and  only  repre- 
fent  the  conclufion  to  his  imagination,  when  he  is 
arrived  at  it,  by  examining  then  what  geometrical 
quantities  the  ultimately  relulting  algebraical  ones 
denote.  The  firft  method  is  in  both  cafes  the  mod 
fatisfa&ory  and  affefting,  the  laft  the  mod  expedi- 
tious, and  not  lefs  certain,  where  due  care  is  taken. 
A blind  mathematician  mud  ufe  words  in  the  lad  of 
thefe  methods,  when  he  reafons  upon  colours. 

Words  of  the  third  clafs  anfwer  to  fuch  problems 
concerning  quadratures,  and  rectifications  of  curves, 
chances,  equations  of  the  higher  orders,  &c.  as  are 
too  perplexed  to  be  treated  geometrically. 

Ladly,  Words  of  the  fourth  clafs  anfwer  to  the 
algebraic  figns  for  addition,  fubtraCtion,  &c.  to 
indexes,  coefficients.  Seed  Thele  are  not  algebraic 
quantities  themfelvesj  but  they  alter  the  import  of 
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the  letters  that  are;  juft  as  particles  vary  the  fenfe 
of  the  principal  words  of  a fentence,  and  yet  fig- 
nify  nothing  of  themfelves. 

Geometrical  figures  may  be  confidered  as  repre- 
fenting  all  the  modes  of  extenfion  in  the  fame  manner, 
as  vifible  ideas  do  vifible  objetfts  ; and  confequently 
the  names  of  geometrical  figures  anfwer  to  the  names 
of  thefe  ideas.  Now  as  all  kinds  of  problems 
relating  to  quantity  might  be  expounded  by  modes 
of  extenfion,  and  folved  thereby,  were  our  faculties 
fufficiently  exalted,  fo  it  appears  poftible  to  reprefent 
moft  kinds  of  ideas  by  vifible  ones,  and  to  purfue 
them  in  this  way  through  all  their  varieties  and 
combinations.  But  as  it  feems  beft  in  the  firft  cafe 
to  confine  geometry  to  problems,  where  extenfion, 
and  motion,  which  implies  extenfion,  are  concerned, 
ufing  algebraic  methods  for  inveftigating  all  other 
kinds  of  quantity,  fo  it  feems  beft  alfo  to  ufe  vifible 
ideas  only  for  vifible  obje6fs  and  qualities,  of  which 
they  are  the  natural  reprefentatives,  and  to  denote  all 
other  qualities  by  words  confidered  as  arbitrary  figns. 
And  yet  the  reprefentation  of  other  quantities  by 
geometrical  ones,  and  of  other  ideas  by  vifible  ones, 
is  apt  to  make  a more  vivid  impreftion  upon  the 
fancy,  and  a more  lading  one  upon  the  memory. 
In  fimiles,  fables,  parables,  allegories,  vifible  ideas 
are  ufed  for  this  reafon  to  denote  general  and  intel- 
lectual ones. 

Since  words  may  be  compared  to  the  letters  ufed 
in  algebra,  language  itfelf  may  be  termed  one  fpecies 
of  algebra  ; and,  converfely,  algebra  is  nothing  more 
than  the  language  which  is  peculiarly  fitted  to  ex- 
plain quantity  of  all  kinds.  As  the  letters,  which 
in  algebra  ftand  immediately  for  quantities,  anfwer  to 
the  words  which  are  immediate  reprefentatives  of 
ideas,  and  the  algebraic  figns  for  addition,  &c.  to 
the  particles ; fo  the  fingle  letters,  which  are  fome- 
times  ufed  by  algebraifts  to  denote  fums  or  differ- 
ences, 
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cnees,  powers  or  roots  univerfal  of  other  letters, 
for  brevity  and  convenience,  anfwer  to  fuch  words 
as  have  long  definitions,  to  terms  of  art,  &c.  which 
are  introduced  into  the  fciences  for  the  fake  of 
compendioufnefs.  Now,  if  every  thing  relating  to 
language  had  fomething  analogous  to  it  in  algebra, 
one  might  hope  to  explain  the  difficulties  and  per- 
plexities attending  the  theory  of  language  by  the 
correfponding  particulars  in  algebra,  where  every 
thing  is  clear,  and  acknowledged  by  all  that  have  made 
it  their  ftudy.  However,  we  have  here  no  independ- 
ent point  whereon  to  (land,  fince,  if  a perfon  be  dif- 
pofed  to  call  the  rules  of  algebra  in  queftion,  we 
have  no  way  of  demonftrating  them  to  him,  but  by 
ufing  words,  the  things  to  be  explained  by  algebra, 
for  that  purpofe.  If  we  luppofe  indeed  the  fceptical 
perfon  to  allow  only  that  fimple  language,  which  is  , 
neceflfary  for  demonftrating  the  rules  of  algebra,  the 
thing  would  be  done;  and,  as  I obferved  juft  now,  it 
feems  impoffible  to  become  acquainted  with  this, 
and  at  the  fame  time  to  difallow  it. 

Cor.  3.  It  will  eafily  appear  from  the  obfervations 
here  made  upon  words,  and  the  affociations  which 
adhere  to  them,  that  the  languages  of  different  ages 
and  nations  muft  bear  a great  general  refemblance 
to  each  other,  and  yet  have  confiderable  particular 
differences ; whence  any  one  may  be  tranflated  into 
any  other,  fo  as  to  convey  the  fame  ideas  in  general, 
and  yet  not  with  perfect  precifion  and  exaftnefs. 
They  muft  refemble  one  another,  becaufe  the  phae- 
nomena  of  nature,  which  they  are  all  intended  to  ex- 
prefs,  and  the  ufes  and  exigencies  of  human  life,  to 
which  they  minifter,  have  a general  refemblance. 
But  then,  as  the  bodily  make  and  genius  of  each 
people,  the  air,  foil,  and  climate,  commerce,  arts, 
fciences,  religion,  &c.  make  confiderable  differen- 
ces in  different  ages  and  nations,  it  is  natural  to  ex- 
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peft,  that  the  languages  (hould  have  proportionable 
differences  in  refped  of  each  other. 

Where  languages  have  rules  of  etymology  and 
fyntax,  that  differ  greatly,  which  is  the  cafe  of  the 
Hebrew  compared  with  Greek  or  Latin , this  will 
become  a new  fource  of  difformity.  For  the  rules 
of  etymology  and  fyntax  determine  the  application 
and  purport  of  words  in  many  cafes.  Agreeably  to 
which  we  fee,  that  children,  while  yet  unacquainted 
with  that  propriety  of  words  and  phrafes,  which 
cuftom  eftablifhes,  often  make  new  words  and  con- 
ftru&ions,  which,  though  improper  according  to  com- 
mon ufage,  are  yet  very  analogous  to  the  tenor  of 
the  language,  in  which  they  fpeak. 

The  modern  languages  of  this  weftern  part  of 
the  world  anfwer  better  to  the  Latin , than  according 
to  their  original  Gothic  plans,  on  this  account ; inaf- 
much  as  not  only  great  numbers  of  words  are 
adopted  by  all  of  them  from  the  Latin , but  alfo  be- 
caufe  the  reading  Latin  authors,  and  learning  the 
Latin  grammar,  have  difpofed  learned  men  and 
writers  to  mould  their  own  languages  in  fome  mea- 
fure  after  the  Latin.  And,  converfely,  each  nation 
moulds  the  Latin  after  the  idiom  of  its  own  lan- 
guage, the  effedt  being  reciprocal  in  all  fuch  cafes. 

In  learning  a new  language  the  words  of  it  are  at 
firft  fubftitutes  for  thofe  of  our  native  language,  i.  e. 
they  are  affociated,  by  means  of  thefe,  with  the  proper 
objeds  and  ideas.  When  this  affociation  is  iuffici- 
ently  ftrong,  the  middle  bond  is  dropped,  and  the 
words  of  the  new  language  become  fubftitutes  for, 
and  fuggeft  dire&ly  and  immediately  objects  and  ideas j 
alfo  drifters  of  other  words  in  the  fame  language. 

In  learning  a new  language  it  is  much  eafier  to 
tranflate  from  it  into  the  native  one,  than  back  again  ; 
juft  as  young  children  are  much  better  able  to  under- 
ftand  the  expreflions  of  others,  than  to  exprefs  their 
own  conceptions.  And  the  reafon  is  the  fame  in 

both 
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both  cafes.  Young  children  learn  at  firft  to  go 
from  the  words  of  others;  and  thofe  who  learn  a 
new  language,  from  the  words  of  that  language,  to 
the  things  fignified.  And  the  reverfe  of  this,  viz. 
to  go  from  the  things  fignified  to  the  words,  mull 
be  difficult  for  a time,  from  what  is  delivered  con- 
cerning fucceffive  afiociations  under  the  tenth  and 
eleventh  propofitions.  It  is  to  be  added  here,  that 
the  nature  and  connexions  of  the  things  fignified 
often  determine  the  import  of  fentences,  though 
their  grammatical  analyfis  is  not  underftood;  and  that 
we  fuppofe  the  perfon  who  attempts  to  tranflare  from 
a new  language  is  fufficiently  expert  in  the  inverfe 
problem  of  paffing  from  the  things  fignified  to  the 
correfponding-  words  of  his  own  language.  1 he 
pow'er.  of  aflociation  is  every  where  confpicuous  in 
thefe  remarks. 

Cor.  4.  It  follows  alfo  from  the  reafoning  of  this 
propofition,  that  perfons'who  fpeak  the  fame  lan- 
guage cannot  always  mean  the  fame  things  by  the 
fame  words ; but  muft  miftake  each  other’s  meaning. 
This  confufion  and  uncertainty  arifes  from  the  dif- 
ferent afiociations  transferred  upon  the  fame  words 
by  the  difference  in  the  accidents  and  events  of  our 
lives.  It  is,  however,  much  more  common  in  dif- 
courfes  concerning  abftraX  matters,  where  the  terms 
Hand  for  collections  of  other  terms,  fometimetf  at 
the  pleafure  of  the  fpeaker  or  writer,  than  in  the 
common  and  neceffary  affairs  of  life.  For  here 
frequent  ufe,  and  the  conftancy  of  the  phasnomena 
of  nature,  intended  to  be  exprefifed  by  words,  have 
rendered  their  fenfe  determinate  and  certain.  How- 
ever, it  feems  poffible,  and  even  not  very  difficult,  for 
two  truly  candid  and  intelligent  perfons  to  underftand 
each  other  upon  any  fubjeX. 

That  we  may  enter  more  particularly  into  the 
caufes  of  this  confufion,  and  confequently  be  the 
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better  enabled  to  prevent  it,  let  us  confider  words 
according  to  the  four  clafTes  above-mentioned. 

Now  miftakes  will  happen  in  the  words  of  the 
firft  clafs,  viz.  fuch  as  have  ideas  only,  where  the 
perfons  have  afiociated  thefe  words  with  different 
imprefTions.  And  the  method  to  rebtify  any  miflake 
of  this  kind  is  for  each  perfon  to  fhew  with  what 
ablual  imprdfions  he  has  afiociated  the  word  in 
queftion.  But  miftakes  here  are  not  common. 

In  words  of  the  fecond  clafs,  viz.  fuch  as  have 
both  ideas  and  definitions,  it  often  happens,  that 
one  perfon’s  knowledge  is  much  more  full  than  an- 
other’s, and  confequently  his  idea  and  definition  much 
more  extenfive.  This  muft  caufe  a mifapprehenfion 
on  one  fide,  which  yet  may  be  eafily  rebtified  by  re- 
curring to  the  definition.  It  happens  alfo  fometimes 
in  words  of  this  clafs,  that  a man’s  ideas,  i.  e.  the 
miniatures  excited  in  his  nervous  fyftem  by  the 
word,  are  not  always  fuitable  to  his  definition,  i.  e. 
are  not  the  fame  with  thofe  which  the  words  of  the 
definition  would  excite.  If  then  this  perfon  fhould 
pretend,  or  even  defign,  to  reafon  from  his  definition, 
and  yet  reafon  from  his  idea,  a mifapprehenfion  will 
arife  in  the  hearer,  who  fuppofes  him  to  reafon  from 
his  definition  merely. 

In  words  of  the  third  clafs,  which  have  defini- 
tions only,  and  no  immediate  ideas,  miftakes  gene- 
rally arife  through  want  of  fixed  definitions  mutu- 
ally acknowledged  and  kept  to.  However,  as  imper- 
febt  flubtuating  ideas,  that  have  little  relation  to  the 
definitions,  are  often  apt  to  adhere  to  the  words  of 
this  clafs,  miftakes  muft  arife  from  this  caufe  alfo. 

As  to  the  words  of  the  fourth  clafs,  or  thofe 
which  have  neither  ideas  nor  definitions,  it  is  eafy  to 
afcertain  their  ufe  by  inferring  them  in  fentences, 
whofe  import  is  known  and  acknowledged  ; this  being 
the  method  in  which  children  learn  to  decypher  them: 
fo  that  miftakes  could  not  arife  in  the  words  of  this 
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clafs,  did  we  ufe  moderate  care  and  candour.  And 
indeed  fince  children  learn  the  ufes  of  words  moft 
evidently  without  having  any  data,  any  fixed  point  at 
all,  it  is  to  be  hoped,  that  philofophers,  and  candid 
perfons,  may  learn  at  laft  to  underftand  one  another 
with  facility  and  certainty ; and  get  to  the  very  bottom 
of  the  connexion  between  words  and  ideas. 

It  leems  practicable  to  make  a dictionary  of  any 
language,  in  which  the  words  of  that  language  fhall 
all  be  explained  with  precifion  by  words  of  the  fame 
language,  to  perfons  who  have  no  more  than  a grofs 
knowledge  of  that  language.  Now  this  alfo  fhews, 
that  with  care  and  candour. we  might  come  to  under- 
ftand one  another  perfectly.  Thus  fenfible  qualities 
might  be  fixed  by  the  bodies,  in  which  they  are  moft: 
eminent  and  diftinCt ; the  names  of  a fufficient  num- 
ber of  thefe  bodies  being  very  well  known.  After 
this  thefe  very  bodies,  and  all  others,  might  be  defi- 
ned by  their  fenfible  properties  and  thefe  two  pre- 
cedes would  help  each  other  indefinitely.  ACtions 
might  be  deferibed  from  animals  already  defined, 
alfo  from  the  modes  of  extenfion,  abftraCt  terms 
defined,  and  the  peculiar  ufe  of  particles  afeertained. 
And  fuch  a dictionary  would,  in  fome  meafure,  be 
a real  as  well  as  a nominal  one,  and  extend  to 
things  themfclves.  The  writer  of  every  new  and  dif- 
ficult work  may  execute  that  part  of  fuch  a dictionary 
which  belongs  to  his  fubjeCt;  at  leaft  in  the  in- 
ftances  where  he  apprehends  the  reader  is  likely  to 
want  it. 

Cor.  5.  When  words  have  acquired  any  confider- 
able  power  of  exciting  pleafant  or  painful  vibrations 
in  the  nervous  fyftem,  by  being  often  afl'oeiated  with 
fuch  things  as  do  this,  they  may  transfer  a part  of 
thefe  pleafures  and  pains  upon  indifferent  things, 
by  being  at  other  times  often  affociated  with  fuch! 
This  is  one  of  the  principal  fources  of  the  feveral  fac- 
titious pleafures  and  pains  of  human  life.  Thus,  to 
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give  an  inftance  from  childhood,  the  words  fweet , 
good,  pretty , fine , &c.  on  the  one  hand,  and  the 
words,  bad,  ugly , frightful , &c.  on  the  other,  being 
applied  by  the  nurfe  and  attendants  in  the  young 
child’s  hearing  almoft  promifcuoufly,  and  without 
thole  refti  idtions  that  are  obferved  in  correct  fpeak- 
ing,  the  one  to  all  the  pleafures,  the  other  to  all 
the  pains  of  the  feveral  fenfes,  mud  by  alfociation 
raife  up  general  pleafant  and  painful  vibrations,  in 
which  no  one  part  can  be  diftinguifhed  above  the 
reft ; and,  when  applied  by  farther  affociations  to 
objedts  of  a neutral  kind,  they  muft  transfer  a general 
pleafure  or  pain  upon  them. 

All  the  words  affociated  with  pleafures  muft  alfo 
affedt  each  other  by  this  promiscuous  application. 
And  the  fame  holds  in  refpedt  of  the  words  affociated 
with  pains.  However,  Since  both  the  original  and 
the  transferred  pleafures  and  pains  heaped  upon  dif- 
ferent words  are  different,  and  in  fome  cafes  widely 
•fo,  every  remarkable  word  will  have  a peculiar  in- 
ternal feeling,  or  fentiment,  belonging  to  it;  and 
there  will  be  the  fame  relations  of  affinity,  difparity, 
and  oppofition,  between  thefe  internal  fentiments,  i.  e. 
ideas,  belonging  to  words,  as  between  the  feveral 
genera  and  Jpecies  of  natural  bodies,  between  taftes, 
fmells,  colours,  &c.  Many  of  thefe  ideas,  though 
affording  confiderable  pleafure  at  firft,  muft  fink  into 
the  limits  of  indifference;  and  fome  of  thofe  which 
afforded  pain  at  firft,  into  the  limits  of  pleafure. 
What  is  here  faid  of  words,  belongs  to  clufters  of 
them,  as  well  as  to  feparate  words.  And  the  ideas 
of  all  may  ftill  retain  their  peculiarities,  by  which 
they  are  diftinguifhed  from  each  other,  after  they 
have  fallen  below  the  limits  of  pleafure  into  indiffer- 
ence, juft  as  obfcure  colours,  or  faint  taftes,  do. 

It  is  obfervable,  that  the  mere  tranfit  of  words 
expreffing  ftrong  ideas  over  the  ears  of  children 
affedts  them;  and  the  fame  thing  is  true  of  adults,  in 
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a lefs  degree.  However  the  laft  have  learnt  from 
experience  and  habit  to  regard  them  chiefly,  as  they 
afford  a rational  expectation  of  pleafure  and  pain. 
This  cannot  be  difcuflfed  folly,  till  we  come  to  con- 
fider  the  nature  of  affent ; but  it  may  give  fome  light 
and  evidence  to  the  reafoning  of  this  corollary,  juft 
to  have  mentioned  the  manner,  in  which  we  are 
at  firft  affected  by  words. 

Cor.  6.  Since  words  thus  colleCt  ideas  from  va- 
rious quarters,  unite  them  together  and  transfer  them 
both  upon  other  words,  and  upon  foreign  objects, 
it  is  evident,  that  the  ufe  of  words  adds  much  to 
the  number  and  complexnefs  of  our  ideas,  and  is  the 
principal  means  by  which  we  make  intelle&pal 
and  moral  improvements.  This  is  verified  abun- 
dantly by  the  obfervations  that  are  made  upon  per- 
fons  born  deaf,  and  continuing  fo.  It  is  probable, 
however,  that  thefe  perfons  make  ufe  of  fome  fym- 
bols  to  affift  the  memory,  and  fix  the  fancy : and  they 
muft  have  a great  variety  of  pleafures  and  pains 
transferred  upon  vifible  objeCts  from  their  affoci- 
ations  with  one  another,  and  with  fenfible  pleafures 
of  all  the  kinds ; but  they  are  very  deficient  in  this, 
upon  the  whole,  through  the  want  of  the  affociations 
of  vifible  objedls,  and  ftates  of  mind,  &c.  with  words'. 
Learning  to  read  muft  add  greatly  to  their  mental 
improvement;  yet  ftill  their  intellectual  capacities 
cannot  but  remain  very  narrow. 

Perfons  blind  from  birth  muft  proceed  in  a man- 
ner different  from  that  defcribed  in  this  propofition, 
in  the  firft  ideas,  which  they  affix  to  words.  As  the 
vifible  ones  are  wanting,  the  others,  particularly  the 
tangible  and  audible  ones,  muft  compofe  the  ag- 
gregates which  are  annexed  to  words.  However, 
as  they  are  capable  of  learning  and  retaining  as  great 
a variety  of  words  as  others,  or  perhaps  a greater, 
cateris  paribus , and  can  affociate  with  them  pfeafures 
and  pains  from  the  four  remaining  fenfes,  alfo  ufe 
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them  as  algebraifts  do  the  letters  that  reprefent 
quantities,  they  fall  little  or  nothing  fhort  of  others 
in  intelle&ual  accomplifhments,  and  may  arrive  even 
at  a greater  degree  of  fpirituality,  and  abftracftion  in 
their  complex  ideas. 

Cor.  7.  It  follows  from  this  propofition,  that, 
when  children  or  others  firft  learn  to  read,  the  view 
of  the  words  excites  ideas  only  by  the  mediation  of 
their  founds,  with  which  alone  their  ideas  have 
hitherto  been  aflociated.  And  thus  it  is  that  chil- 
dren and  illiterate  perfons  underftand  what  they 
read  beft  by  reading  aloud.  By  degrees,  the  inter- 
mediate link  being  lefc  our,  the  written  or  printed 
characters  fuggeft  the  ideas  directly  and  inftantane- 
oufly  ; fo  that  learned  men  underftand  more  readily 
by  paffing  over  the  words  with  the  eye  only,  fince 
this  method,  by  being  more  expeditious,  brings 
the  ideas  clofer  together.  However,  all  men,  both 
learned  and  unlearned,  are  peculiarly  affected  by 
words  pronounced  in  a manner  fuitable  to  their  fenle 
and  defign  5 which  is  ftill  an  affbeiated  influence. 

Cor.  8.  As  perfons,  before  they  learn  to  read,  mull 
have  very  imperfect  notions  of  the  diftindtion  of 
words,  and  can  only  underftand  language  in  a grofs 
general  way,  taking  whole  clufters  of  words  for  one 
undivided  found,  lb  much  lefs  can  they  be  fuppofed 
to  have  any  conceptions  concerning  the  nature  or 
ufe  of  letters.  Now  all  mankind  muft  have  been 
in  this  ftate  before  the  invention  of  letters.  Nay, 
they  muft  have  been  farther  removed  from  all  con- 
ceptions of  letters,  than  the  mod  unlearned  perfons 
amongft  its,  fince  thefe  have  at  lead  heard  of  letters,  and 
know  that  words  may  be  written  and  read  by  means  of 
them.  And  this  makes  it  difficult  to  trace  out  by  what 
fteps  alphabetical  writing  was  invented ; or  is  even 
fome  preemption,  that  ic  is  not  a human  invention. 
To  which  it  is  to  be  added,  that  the  analyfing  complex 
articulate  founds  into  their  Ample  component  parts 
appears  to  be  a problem  of  too  difficult  and  perplexed 

a nature 


officiated  with  them . ' 289 

a nature  for  the  rude  early  ages,  occupied  in  getting 
neceflaries,  and  defending  themfelves  from  external 
injuries,  and  not  aware  of  the  great  ufe  of  it,  even 
though  they  had  known  the  folution  to  be  pofilble  and 
pradlicable.  However,  I fhall  mention  fome  prefump- 
|f  tions  of  a contrary  nature  under  the  next  propoficion. 

PROP.  LXXXI. 

To  explain  the  Nature  of  Characters  intended  to  reprefent 
Objects  and  Ideas  immediately , and  without  the  Inter- 
^henlion^of  Words . 

Since  charadlers  made  by  the*  hand  are  capable 
-of  the  greatdl  varieties,  they  might  be  fitted  by 
* proper  affociations  to  fugged  objedls  and  ideas  im- 
mediately, in  the  fame  manner  as  articulate  founds 
do.  And  there  are  fome  inftances  of  it  in  common 
ufe,  which  may  ferve  to  verify  this,  and  to  lead  us 
into  the  hature  of  charadters  (landing  immediately 
for  objedls  and  ideas.  Thus  the  numeral  figures, 
and  the  letters  in  algebra,  reprefent  objedls,  ideas, 
words,  and  clufters  of  words,  diredlly  and  immedi- 
ately ; the  pronunciation  of  them  being  of  no  ufe, 
or  necefiity,  in  the  operations  to  be  performed  by 
them.  Thus  alfo  mufical  charadlers  reprefent  founds  v 
and  combinations  of  founds,  without  the  interven- 
tion of  words,  and  are  a much  more  compendious 
and  ready  reprefentation,  than  any  words  can  be. 

Charadlers  feem  to  have  an  advantage  over  articu- 
late founds  in  the  reprefentation  of  vifible  ohjedls, 
inafmuch  as  they  might  by  their  refemblance,  even 
though  only  a grofs  one,  become  rather  natural,  than 
mere  arbitrary  reprefentatives. 

I.  They  ,iad  an  advantage  as  reprefentatives 
,n  §encral>  before  the  invention  of  alphabetical  wri- 
1 ting,  hnce  perfons  could  by  this  means  convey  their 
thoughts  to  each  other  at  a diftance. 
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If  we  fuppofe  characters  to  be  improved  to  all 
that  variety  and  multiplicity,  which  is  neceffary  for 
reprefenting  objects,  ideas,  and  clufters  of  charac- 
ters, in  the  fame  manner  as  words  reprefent  objects, 
ideas,  and  clufters  of  words,  ftill  they  might  be  re- 
folved  into  fimple  component  parts ; and  rendered 
pronunciable  by  affixing  fome  fimple  or  fhort  found 
to  each  of  thefe  fimple  component  parts ; juft  as  arti- 
culate founds  are  painted  by  being  firft  refolved  into 
their  fimple  component  parts,  and  then  having  each 
of  thefe  reprefented  by  a fimple  mark  or  character. 

If  we  fuppofe  the  mod  common  vifible  objects  to 
be  denoted  both  by  fhort  articulate  founds,  and  by 
fhort  characters  bearing  fome  real,  or  fancied,  im- 
perfect refemblance  to  them,  it  is  evident,  that  the 
found  and  mark,  by  being  both  affociated  with  the 
vifible  object,  would  alfo  be  affociated  with  one  an- 
other ; and  confequently  that  the  found  would  be  the 
name  of  the  mark,  and  the  mark  the  picture  of 
the  found.  And  this  laft  circumftance  feems  to  lead 
to  the  denoting  all  founds  by  marks,  and  therefore 
perhaps  to  alphabetical  writing. 

At  the  fame  time  it  muft  be  obferved,  that  the 
marks  would  bear  different  relations  of  fimilarity 
and  diffimilarity  to  one  another  from  thofe  which  the 
correfponding  founds  did. 

This  would  happen  according  to  whatever  law  the 
marks  were  made,  but  efpecially  if  they  were  re- 
femblances  of  vifible  objects.  And  this,  as  it  leems, 
would  occafion  fome  difficulty  and  perplexity  in  re- 
prefenting founds  by  marks,  or  marks  by  founds. 
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PRO  P.  LXXXII. 

To  explain  the  Nature  of  figurative  Words  and  Phrafess 
and  of  Analogy,  fron\{t^e  foregoing  Theory. 

A figure  is  a word,  which,  firft  reprefenting  the 
objed  or  idea  A,  is  afterwards  made  to  reprefent 
B,  on  account  of  the  relation,  which  thefe  bear  to 
each  other. 

The  principal  relation,  which  gives  rife  to  figures, 
is  that  of  likenefs ; and  this  may  be  either  a 
likenefs  in  fhape,  and  vifible  appearance,  or  one  in 
application,  ufe,  &c.  Now  it  is  very  evident  from 
the  nature  of  alfociation,  that  objeds  which  are  like 
to  a given  one  in  vifible  appearance,  will  draw  to 
themfelves  the  word  by  which  this'  is  exprefied. 
And  indeed  this  is  the  foundation  upon  which  ap- 
pellatives are  made  to  ftand  for  fo  great  a number  of 
particulars.  Let  the  word  man  be  applied  to  the 
particular  perfons  A , B , C,  &c.  till  it  be  fufficiently 
a floriated  with  them,  and  Jit  will  follow,  that  the  ap-  . 
pearance  of  the  new  particular  perfon  D will  fugged 
the  word,  and  be  denoted  by  it.  But'here  there  is 
no  figure,  becaufe  the  word  man  is  afiociated  with 
different  particular  perfons  from  the  firft,  and  that 
equally  or  nearly  lb. 

In  like  manner,  the  correfponding  parts  of  differ- 
ent animals,  i.  e.  the  eyes,  mouth,  breaft,  belly, 
v legs,  lungs,  heart,  &c.  have  the  fame  names  applied 
in  a literal  fenfe,  partly  from  the  likenefs  of 
fli ape,  partly  from  that  of  ufe  and  application. 
And  it  is  evident,  that  if  we  fuppofe  a people  lb  rude 
in  language  and  knowledge,  as  to  have  names  only 
for  the  parts  of  the  human  body,  and  not  to  have 
attended  to  the  parts  of  the  brute  creatures,  affoci- 
ation  would  lead  them  to  apply  the  fame  names  to 
the  parts  of  the  brute  creatures,  as  foon  as  they  be- 
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came  acquainted  with  them.  Now  here  this  appli- 
cation would  at  firft  have  the  nature  of  a figure ; 
but  when  by  degrees  any  of  thefe  words,  the  eye 
for  inftance,  became  equa%  applied  from  the  firft  to 
the  eyes  of  men  and  brbtes,  it  would  ceafe  to  be  a 
figure,  and  become  an  appellative  name,  as  juft  now 
remarked. 

But  when  the  original  application  of  the  word  is 
obvious,  and  remains  diftinft  from  the  fecondary  one, 
as  when  we  fay  the  mouth  or  ear  of  a veffel,  or  the 
foot  of  a chair  or  table,  the  expreftion  is  figura- 
tive. 

Hence  it  is  plain,  that  the  various  refemblances 
which  nature  and  art  afford  are  the  principal  fources 
of  figures.  However,  many  figures  are  alfo  derived 
from  other  relations,  fuch  as  thofe  of  caufe,  effeft, 
Oppoficion,  derivation,  generality,  particularity ; and 
language  itfelf,  by  its  refemblances,  oppofitions, 
&c.  becomes  a new  fource  of  figures,  diftindt  from 
the  relations  of  things. 

Mod  metaphors,  i.  e.  figures  taken  from  like- 
nefs,  imply  a likenefs  in  more  particulars  than  one, 
elfe  they  would  not  be  fufficiently  definite,  nor  affe£l 
the  imagination  in  a due  manner.  If  the  likenefs 
extend  to  many  particulars,  the  figure  becomes  im- 
plicitly a fimile,  fable,  parable,  or  allegory. 

Many,  or  mod  common  figures,  pafs  fo  far  into 
literal  exprefiions  by  ufe,  i.  e.  affociation,  that  we 
do  not  attend  at  all  to  their  figurative  nature.  And 
thus  by  degrees  figurative  fenfes  become  a founda- 
tion for  fucceffive  figures,  in  the  fame  manner,  as 
originally  literal  fenfes. 

It  is  evident,  that  if  a language  be  narrow,  and 
much  confined  to  fenfible  things,  it  will  have  great 
occafion  for  figures  : theie  will  naturally  ocpur  in  the 
common  intcrcourfes  of  life,  and  will  in  their  turn, 
as  they  become  literal  exprefiions  in  the  fecondary 
fenfes,  much  augment  and  improve  the  language, 
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and  aflift  the  invention.  All  this  is  manifeft  from  the 
growth  of  modern  languages,  in  thofe  parts  where 
they  were  heretofore  particularly  defective. 

We  come  now  to  the  confideration  of  analogy. 
Now  things  are  faid  to  be  analogous  to  one  another, 
in  the  ftridt  mathematical  fenfe  of  the  word  analogy , 
when  the  correfponding  parts  are  all  in  the  fame 
ratio  to  each  other.  Thus  if  the  feveral  parts  of  the 
body  in  different  perfons  be  fuppofed  exadtly  pro- 
portional to  the  whole  bodies,  they  might  be  faid  to 
be  analogous  in  the  original  mathematical  fenfe  of 
that  word.  But  as  this  reftrained  fenfe  is  not  appli- 
cable to  things,  as  they  really  ex'ift,  another  of  a 
more  enlarged  and  practical  nature  has  been  adopted, 
which  may  be  thus  defined.  Analogy  is  that  re- 
femblance,  and  in  fome  cafes  famenefs,  of  the  parts, 
properties,  functions,  ufes,  &c.  any  or  all,  of  A 
to  B,  whereby  our  knowledge  concerning  A}  and  the 
language  expreffing  this  knowledge,  may  be  applied 
in  the  whole,  or  in  part,  to  B , without  any  fenfible, 
or,  at  leaf:,  any  important  pradtical  error.  Now 
analogies,  in  this  fenfe  of  the  word,  fome  more 
exadt  and  extenfve,  fome  lefs  fo,  prefent  themfelves 
to  us  every  where  in  natural  and  artificial  things ; and 
thus  whole  groups  of  figurative  phrafes,  which  feem 
at  firft  only  to  anfwer  the  purpofes  of  convenience 
in  affording  names  for  new  obje&s,  and  of  pleafing 
the  fancy  in  the  way  to  be  hereafter  mentioned,  pafs 
into  analogical  reafoning,  and  become  a guide  in  the 
fearch  after  truth,  and  an  evidence  for  it  in  fome 
degree.  I will  here  fet  down  fome  inflances  of 
analogies  of  various  degrees  and  kinds. 

The  bodies  of  men,  women,  and  children,  are 
highly  analogous  to  each  other.  This  holds  equally 
in  refpett  of  every  other  fpecies  of  animals  ; alfo 
of  the  feveral  correfponding  parts  of  animals  of  the 
fame  fpecies,  as  their  flefh,  blood,  bones,  fat,  &c. 
and  their  properties.  Here  the  words  applied  to 
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the  feveral  analogous  things  are  ufed  in  a fenfe  equally 
literal  in  refpect  of  all.  And  the  analogy  is  in  moft 
cafes  fo  clofe,  as  rather  to  be  efteemed  g coincidence, 
or  famenefs. 

In  comparing  animals  of  different  kinds  the  ana- 
logy  grows  perpetually  lefs  and  lefs,  as  we  take  in  a 
greater  compafs  ; and  confequently  our  language 
more  and  more  harfh,  when  confidered  as  literal, 
whilft  yet  it  cannot  well  be  figurative  in  fome  things, 
and  literal  in  others  ; fo  that  new  words  are  generally 
affigned  to  thofe  parts,  which  do  not  fufficiently  re- 
femble  the  correfponding  ones.  Thus  the  fore-legs 
of  men  and  fowls,  as  we  might  call  them  in  a harfh, 
literal,  or  a highly  figurative  way,  are  termed  hands 
and  wings  refpedlively.  However,  in  fome  cafes, 
the  fame  word  is  ufed,  and  confidered  as  a figure  j 
as  when  the  cries  of  birds  and  beads  are  termed  their 
language.  We  may  alfo  obferve,  that  every  part  in 
every  animal  may,  from  its  refemblance  in  fhape  and 
ufe  to  the  correfponding  parts  in  feveral  other  animals 
have  a juft  right  to  a name,  which  fhall  be  common 
to  it  and  them. 

What  has  been  faid  of  animals  of  the  fame  and 
different  kinds  holds  equally  in  refpeft  of  vegetables. 
Thofe  of  the  fame  kind  have  the  fame  names  ap- 
plied to  the  correfponding  parts  in  a literal  fenfe. 
Thofe  of  different  kinds  have  many  names  common 
to  all  ufed  in  a literal  fenfe,  fome  new  ones  peculiar 
to  certain  kinds,  and  fome  that  may  be  confidered  as 
fo  harfh  in  a literal  fenfe,  that  we  may  rather  call 
them  figurative  terms. 

The  fame  may  be  faid  of  the  mineral  kingdom, 
confidered  alfo  according  to  its  genera  and  fpecies. 

Animals  are  alfo  analogous  to  vegetables  in  many 
things,  and  vegetables  to  minerals:  fo  that  there 
feems  to  be  a perpetual  thread  of  analogy  continued 
from  the  moft  perfect  animal  to  the  moft  imperfedt 
mineral,  even  till  we  come  to  elementary  bodies  them- 
felves.  Suppofe 
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Suppofe  the  feveral  particulars  of  the  three  king- 
doms to  be  reprefented  by  the  letters  of  an  alpha- 
bet fufficiently  large  for  that  purpofe.  Then  we  are 
to  conceive,  that  any  two  contiguous  fpecies,  as  A 
and  B,  M and  N,  are  more  analogous  than  A and  C, 
M and  0,  which  have  one  between  them.  However, 
fince  A and  B}  M and  N,  are  not  perfectly  analogous, 
this  deficiency  may  be  fupplied  in  fome  things  from 
C and  O,  in  others  from  D and  P,  &c.  fo  that  M can 
have  no  part,  property,  &c.  but  what  fhall  have 
fomething  quite  analogous  to  it  in  fome  fpecies,  near 
or  remote,  above  it  or  below  it,  and  even  in  feveral 
fpecies.  And  in  cafes  where  the  parts,  properties, 
&c.  are  not  rigoroufly  exadt  in  refemblance,  there 
is,  however,  an  imperfect  one,  which  juftifies  the  ap- 
plication of  the  fame  word  to  both ; if  it  approach 
to  perfedtion,  the  word  may  be  faid  to  be  ufed  in  a 
literal  fenfe ; if  it  be  very  imperfedt,  in  a figurative 
one.  Thus  when  the  names  of  parts,  properties, 
&c.  are  taken  from  the  animal  kingdom,  and  ap- 
plied to  the  vegetable,  or  vice  verja , they  are  more 
frequently  confidered  as  figurative,  than  when  tranf- 
ferred  from  one  part  of  the  animal  kingdom  to 
another. 

In  like  manner,  there  feems  to  be  a gradation  of 
analogies  refpedting  the  earth,  moon,  planets, 
comets,  fun,  and  fixed  ftars,  compared  with  one 
another.  Or  if  we  defcend  to  the  feveral  parts  of 
individuals,  animals,  vegetables,  or  minerals,  the 
feveral  organs  of  fenfation  are  evidently  analogous 
to  each  other  -}  alfo  the  glands,  the  mufcles,  the  parts 
of  generation  in  the  different  fexes  of  the  fame 
kind,  &c.  &c.  without  limits.  For  the  more  any 
one  looks  into  the  external  natural  world,  the  more 
analogies,  general  or  particular,  perfedt  or  imperfect, 
will  he  find  every  where. 

. Numbers,  geometrical  figures,  and  algebraic  quan- 
tities, are  alfo  mutually  analogous  without  limits. 
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And  here  there  is  the  exa&eft  uniformity,  joined 
with  an  endlefs  variety,  fo  that  it  is  always  ceitain 
and  evident  how  far  the  analogy  holds,  and  where  it 
becomes  a difparity  or  oppofition  on  one  hand,  or  a 
coincidence  on  the  other.  There  is  no  room  for 
figures  here;  but  the  terms  mull  be  difparate,  oppo- 
fite,  or  the  fame,  in  a ftridtly  literal  fenfe  refpe&ively. 

The  feveral  words  of  each  particular  language, 
the  languages  themfelves,  the  idioms,  figures,  &c. 
abound  alfo  with  numerous  analogies  of  various 
kinds  and  degrees. 

Analogies  are  likewife  introduced  into  artificial 
things,  houfes,  gardens,  furniture,  drefs,  arts, 
&c. 

The  body  politic,  the  body  natural,  the  world 

natural,  the  univerfe  ; The  human  mind,  the 

minds  of  brutes  on  one  hand,  and  of  fuperior  beings 

on  the  other,  and  even  the  infinite  mind  himfelf ; 

the  appellations  of  father,  governor,  judge,  king, 
architect,  &c.  referred  to  God ; — the  ages  of  man, 
the  ages  of  the  world,  the  feafons  of  the  year,  the 
times  of  the  day;  — the  offices,  profeffions,  and 
trades,  of  different  perfons,  ftacefmen,  generals, 
divines,  lawyers,  phyficians,  merchants  ; — the 
terms  night,  fleep,  death,  chaos,  darknefs,  &c. 
alfo  light,  life,  happinefs,  &c.  compared  with  each 
other  refpe&ively ; life  and  death,  as  applied  in 
different  fenfes  to  animals,  vegetables,  liquors,  &c. 
— earthquakes,  ftorms,  battles,  tumults,  fermen- 
tations of  liquors,  law-fuits,  games,  &c.  families, 
bodies  politic  leffer  and  greater,  their  laws,  natural 
religion,  revealed  religion,  &c.  &c.  afford  endlefs 
inftances  of  analogies  natural  and  artificial,  for  the 
mind  being  once  initiated  into  the  method  of  dif- 
covering  analogies,  and  expreffing  them,  does  by 
afiociation  perfevere  in  this  method,  and  even  force 
things  into  its  fyftem  by  concealing  difparities,  mag- 
nifying refemblances,  and  accommodating  language 

thereto. 
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thereto.  It  is  eafy  to  fee,  that  in  the  inftances  laft 
alleged  the  terms  ufed  are  for  the  mod  part  literal 
only  in  one  fenfe,  and  figurative  in  all  their  other 
applications.  They  are  literal  in  the  fenfe  which 
was  their  primary  one,  and  figurative  in  many  or  rroft 
of  the.  reft.  Similes,  fables,  parables,  allegories,  &c. 
are  all  inftances  of  natural  analogies  improved  and 
fet  off  by  art.  And  they  have  this  in  common  to 
them  all,  that  the  properties,  beauties,  perfections, 
defires,  or  defeCts  and  averfions,  which  adhere  by 
affociation  to  the  fimile,  parable  of  emblem  of  any 
kind,  are  infenfibly,  as  it  were,  transferred  upon  the 
thing  reprefented.  Hence  the  paffions  are  moved  to 
good  or  to  evil,  fpeculation  is  turned  into  practice, 
and  either  fome  important  truth  felt  and  realized,  or 
fome  error  and  vice  gilded  over  and  recommended. 

PROP.  LXXXIII. 

To  apply  the  foregoing  Account  of  Words  and  Characters 
to  the  Languages  and  Method  of  Writing  of  the  firfi 
Ages  of  the  World. 

Here  there  is  a great  difficulty  through  the  want 
of  fufficient  data.  I will  affume  a few  of  thofe 
that  appear  to  me  moft  probable,  and  juft  fliew  the 
method  of  applying  the  doCtrine  of  affociation  to 
them ; leaving  it  to  learned  men,  as  they  become 
poffeffed  of  more  and  more  certain  data,  to  make 
farther  advances. 

I fuppofe  then,  that  Adam  had  fome  language, 
with  fome  inftinCtive  knowledge  concerning  the  ufe  of 
it,  as  well  as  concerning  divine  and  natural  things, 
imparted  to  him  by  God  at  his  creation.  It  feems 
indeed,  that  God  made  ufe  of  the  vifible  appearances 
or  adtions,  or  perhaps  of  the  feveral  cries  of  the 
brute  creatures,  as  the  means  whereby  he  taught 
Adam  their  names.  But  whether  this  was  fo,  alfo 

whether. 
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whether,  if  it  was,  any  analogous  method  was  taken 
in  refpedt  of  the  names  of  other  objefts,  or  of  ideas, 
and  internal  feelings,  is  an  inquiry,  in  which  nothing 
that  yet  appears  can  afford  fatisfaftion. 

I fuppofe  alfo,  that  the  language,  which  Adam  and 
Eve  were  poffeffed  of  in  paradife  was  very  narrow, 
and  confined  in  great  meafure  to  vifible  things ; God 
himfelf  condefcending  to  appear  in  a vifible,  perhaps 
in  a human  fhape,  to  them,  in  his  revelations  of  him- 
felf. It  might  alfo  be  monofyllabic  in  great  meafure. 
They  who  fuppofe  Adam  to  be  capable  of  deep 
fpeculations,  and  to  have  exceeded  all  his  pofterity 
in  the  fubtilty  and  extent  of  his  intelledlual  faculties, 
and  confequently  in  the  number  and  variety  of  his 
words,  and  the  ideas  belonging  to  them,  have  no 
foundation  for  this  opinion  in  fcripture ; nor  do  they 
feem  to  confider,  that  innocence,  and  pure  unmixed 
happinefs,  may  exift  without  any  great  degrees  of 
knowledge ; or  that  to  fet  a value  upon  knowledge 
confid.ered  in  itfelf,  and  exclufively  of  its  tendency 
to  carry  us  to  God,  is  a moft  pernicious  error,  de- 
rived originally  from  Adam's  having  eaten  of  the 
tree  of  knowledge. 

After  the  fall  we  may  fuppofe,  that  Adam  and  Eve 
extended  their  language  to  new  objefts  and  ideas, 
and  efpecially  to  thofe  which  were  attended  with 
pain  ; and  this  they  might  do  fometimes  by  inventing 
new  words,  fometimes  by  giving  new  fenfes  to  old 
ones.  However,  their  language  would  ftill  continue 
narrow,  becaufe  they  had  only  one  another  to  converfe 
with,  and  could  not  extend  their  knowledge  to  any 
great  variety  of  things;  alfo  becaule  their  founda- 
tion was  narrow.  For  the  growth  and  variations  of 
a language  fomewhat  referable  the  increafe  of  money 
at  intereft  upon  intereft. 

If  to  thefe  reafons  we  add  the  long  lives  of  the 
antediluvian  patriarchs,  the  want  of  arts  and  fciences 
in  the  antediluvian  world,  and  the  want  of  leifure 

through 
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through  the  great  labour  and  fatigue  neceffary  to 
provide  food,  clothing,  &c.  we  fhall  have  reafon  to 
conje&ure,  that  the  whole  antediluvian  world  would 
fpeak  the  fame  language  with  Adam , and  that  with- 
out any  great  additions  or  alterations.  After  a hundred 
or  two  hundred  years,  afiociation  would  fix  the 
language  of  each  perlon,  lb  that  he  could  not  well 
make  any  alterations ; but  he  mult  fpeak  the 
language  of  his  forefathers  till  that  time,  becaufe 
thole  to  the  fixth  or  feventh  generation  above  him 
were  ftill  living;  and  confequently  he  would  con- 
tinue to  fpeak  the  fame  language,  i.  e.  the  Adamic , 
with  few  variations,  to  the  laft.  The  narrownefs 
of  the  languages  of  barbarous  nations  may  add  fome 
light  and  evidence  here. 

D \ • • 

If  we  fuppofe  fome  kind  of  piCture-writing  to 
have  been  imparted  to  Adam  by  God,  or  to  have 
been  invented  by  him,  or  by  any  of  his  pofterity, 
this  might  receive  more  alterations  and  improve- 
ments than  language,  from  the  fucceffive  genera- 
tions of  the  antediluvians.  For  the  variety  of  figures 
in  vifible  objects  would  fuggeft  a fufficient  variety 
in  their  characters ; the  hand  could  eafily  execute  this; 
and  their  permanency  would  both  give  the  antedilu- 
vians diftinCt  ideas  of  all  the  original  characters,  and 
all  their  variations,  and  alfo  fix  them  in  their  memory. 
We  may  fuppofe  therefore,  that  though  their  words 
and  marks  would  be  fo  affociated  together  (agreeably 
to  what  was  before  obferved),  as  that  the  word 
would  be  the  name  of  the  correfponding  mark,  and 
the  mark  the  picture  of  the  word  in  many  cafes,  yet 
their  marks  would  in  fome  inftances  extend  farther 
than  their  words ; and  confequently,  that  on  this 
account,  as  well  as  becaufe  the  marks  would  be 
fimilar  and  different,  where  the  words  were  not, 
there  would  be  no  alphabetical  writing  in  the  ante- 
diluvian world. 
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They  might,  however,  hand  down  a hiftory  of 
the  creation,  fall,  and  principal  events,  in  this  pifture- 
writing,  attended  with  a traditional  explanation, 
which  might  remain  uncorrupted  and  invariable  till 
the  deluge.  And  indeed,  if  we  fuppofe  pirfture- 
writing  to  be  of  divine  original,  it  will  be  mod  pro- 
bable, that  they  received  a divine  dire&ion  to  do 
this,  and  that  they  would  not  apply  their  pi&ure- 
writing  to  any  other  purpofe  for  fome  time:  juft  as 
the  IJraelites  afterwards  feem  to  have  employed  alpha- 
betical writing  chiefly  for  recording  the  divine  difpen- 
fations  and  interpofltions. 

After  the  flood  the  great  change  made  in  the  face 
of  things,  and  in  natural  bodies,  with  the  appear- 
ance perhaps  of  fome  entirely  new  ones,  would  make 
fome  parts  of  the  antediluvian  language  fuperfluous, 
at  the  fame  time  that  it  would  be  greatly  defective 
lipon  the  whole.  Hence  we  may  fuppofe,  that  the 
antediluvian  language  muft  receive  much  greater 
alterations  and  additions  juft  after  the  flood,  than 
at  any  time  before.  But  Noah  and  his  wife,  having 
their  words  and  ideas  more  firmly  aflociated  to- 
gether, than  Shew,  Ham , and  Japhet , and  their 

wives,  on  account  of  their  fuperior  age,  would  be 
far  lefs  able  to  make  the  requifite  changes  in  their 
language.  Something  like  this  muft  alfo  take  place 
in  refpedt  of  their  pi&ure-writing,  if  we  fuppofe 
there  was  any  fuch  thing  in  the  antediluvian  world. 

Let  us  fuppofe  this,  and  alfo  with  Mr.  Whifion  and 
Mr.  Shuckford , that  Noah , his  wife,  and  their  poit- 
diiuvian  pofterity,  fettled  early  in  China , fo  as  to  be 
cut  off  from  Shem , Ham , and  Japhet,  and  their 

pofterity.  Here  then  we  may  fuppofe  farther,  that 
they  would  alter  and  improve  their  piffure-writing, 
or  charafter,  fo  as  to  fuit  it  to  the  new  free  of 
things  in  the  poftdiluvian  world,  and  to  make  it 
grow  with  the  growth  of  knowledge,  more  than  they 
would  their  language,  from  the  greater  facility  of 

doing 
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doing  this : for  I prefume,  that  the  antediluvian 
language  contained  but  few  of  the  articulate  founds 
which  are  now  known,  and  that  they  could  not  in- 
vent more.  Thus  their  charadter  and  language 
would  both  of  them  be  the  immediate  reprefentatives 
of  objedts  and  ideas ; only  the  ufe  and  application 
of  the  charadter  would  be  much  more  extenfive  than 
that  of  the  language.  After  fome  time,  fome  cen- 
turies, or  even  chiliads,  fuppofe,  both  the  charadter 
and  language  would  begin  to  be  fixed,  to  have  fewer 
new  marks  and  words  added,  and  fewer  alterations 
made  in  the  old  ones  in  any  given  interval  of  time. 
The  words  would  alfo  be  fo  firmly  aflfociated  with  the 
correfponding  marks,  as  to  be  the  names  of  them,  i.  e . 
to  reprefent  them  as  well  as  the  objedts  or  ideas,  to 
which  they  were  originally  affixed.  But  then  there 
would  be  many  marks,  to  which  there  would  be  no 
fuch  names,  taken  from  the  names  of  objedts  and 
ideas,  on  account  of  the  poverty  of  the  language 
here  fuppofed.  They  would,  however,  endeavour  to 
give  them  fome  names;  and  hence  a diverfity  would 
arife  in  their  language.  We  may  conceive  alfo,  that 
as  they  feparated  farther  from  one  another  in  multiply- 
ing, particular  clans  would  deviate  even  in  the  pro- 
nunciation of  the  monofyllabic  words  of  the  original 
language,  as  in  the  feveral  dialedts  of  other  languages; 
and  confequently  deviate  {till  more  in  the  compound 
names  of  the  marks : but  the  marks,  being  per- 
manent things,  capable  of  being  handed  down  ac- 
curately to  the  fucceffive  generations,  and  of  being 
conveyed  to  diftant  countries,  would  continue  intel- 
ligible to  all.  And  thus  we  may  conceive,  that  the 
poftdiluvian  pofterity  of  Noah  might  all  write  the 
fame  charadters,  and  yet  fpeak  different  languages ; 
alfo  that  their  charadter  would  be  very  extenfiver  and 
always  the  immediate  reprefentative  of  objedts  and 
ideas,  whereas  their  language  would  be  narrow,  and 
in  fome  cafes  the  immediate  reprefentative  of  the 

charadter. 
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charadter,  and  only  denote  objects  and  ideas  by 
means  of  this.  And  this  I take  to  be  the  cafe  with  the 
people  of  China , and  the  neighbouring  countries  of 
Japan , Tonquim , Siam,  &c.  But  I only  prefume  to 
offer  conjedtures,  not  having  any  knowledge  of  the 
character  or  languages  of  thefe  countries. 

Since  the  Chinefe  marks  are  very  numerous,  and 
their  fimple  words  very  few,  whereas  our  words  are 
very  numerous,  and  our  fimple  marks,  or  the  letters 
of  our  alphabet,  very  few ; alfo  fince  our  words 
are  the  foie  immediate  reprefentatives  of  objedts  and 
ideas,  our  written  and  printed  marks  being  merely 
artificial  pidtures  of  words ; one  might  fufpedt,  that 
the  Chinefe  words  are,  in  correfpondence  to  this,  merely 
an  artificial  enunciation  of  their  charadter.  But  I 
think  this  not  fo  probable,  as  the  mixed  fuppofition 
mentioned  in  the  laft  paragraph.  For  it  cannot  be 
fuppofed,  that  any  nation  ffiould  be  fo  far  deftitute  of 
language,  as  not  to  have  words  for  common  ob- 
jects, and  internal  feelings ; or,  having  thefe,  that  they 
fhould  lay  them  entirely  afide,  and  adopt  the  artificial 
names  of  the  marks  reprefenting  thole  objedts  and 
ideas  in  their  (leads.  But  they  might  eafily  adopt 
names,  fimple  or  compound,  at  firft  afcribed  arti- 
ficially to  marks,  whofe  objedts  and  ideas  had  before 
this  adoption  no  names. 

That  in  affixing  names  artificially  to  marks  a great 
diverfity  might  arife,  appears  from  the  great  diver- 
fity  of  alphabetical  charadters  expreffing  the  fame 
words.  Thus  the  Hebrew,  Samaritan  and  Syriac 
languages,  agree  nearly  in  found  and  fenfe,  but 
differ  entirely  in  charadters.  Thus  alfo,  amongft 
modern  languages,  feveral  are  written  in  different 
charadters,  as  Englifh  in  the  common  round-hand 
in  various  law  hands,  and  various  Jfhort  hands. 

Let  us  now  return  to  Shem,  Ham , and  Japhet,  and 
their  pofterity.  They  mud  be  fuppofed  to  proceed 
in  the  fame  manner,  in  general,  as  Noah , and  his  im- 
mediate 
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mediate  pofterity,  till  the  confufion  of  tongues  at 
Babel -y  excepting  that  Shem,  Ham,  and  faphet , with 
their  wives,  would  be  more  apt  to  alter  their  cha- 
racter and  language,  and  fuit  them  to  their  prefent 
exigencies,  than  Noah  and  his  wife,  on  account  of 
their  being  all  young  perfons ; alfo  that,  being  all 
as  it  were  ecjual  to  each  other  they  might  each  of  them 
be  the  authors  of  certain  diverfities  in  the  common 
character  and  language  and  eftablifh  them  in  their 
refpedtive  pofterities.  However,  if  Noah  be  fuppofed 
to  have  continued  with  them  till  the  divifion  of  the 
earth  by  God’s  command,  and  then  only  to  have 
departed  with  his  poftdiluvian  pofterity  for  China , the 
country  afligned  to  him,  wjiilft  Shem , Haniy  and  Ja- 
fihety  with  their  pofterity, 'began  to  build  the  tower 
of  Babel  in  oppofition  to  God’s  command,  then 
Noah,  and  all  his  fons,  &c.  muft  be  fuppofed  to 
have  fuited  their  chara&er  and  language  to  the  new 
world  in  nearly  the  fame  manner. 

The  confufion  of  tongues  at  Babel  appears  to  me 
to  be  miraculous  for  the  following  reafons. 

Firft,  This  appears  to  be  the  moft  natural  interpre- 
tation of  the  text. 

Secondly,  Thus  the  confufion  of  tongues  will 
correfpond  to  the  gift  of  language  imparted  to 
Adam  at  his  creation,  which  muft  be  fuppofed;  alfo 
to  the  gift  of  tongues  at  Pentecoft. 

Thirdly,  Learned  men  feem  to  have  {hewn,  that 
the  diverfity  of  ancient  languages  does  by  no  means 
favour  the  fuppofition  of  a natural  derivation  of 
them  all  from  one  original  form. 

Fourthly,  The  original  plan  of  the  Greek  and 
Latin  languages  (which  1 confider  as  filler  languages 
derived  from  the  fame  mother  or  original  plan),  ap- 
pears to  have  been  very  uniform,  yet  with  a confider- 
able  variety.  Now  I think  this  uniformity  and  va- 
riety could  fcarce  be  invented  and  eftablilhed  by  rude 
multitudes,  almoft  entirely  occupied  in  providing 
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neceflaries  for  themfelves,  and  much  lefs  an  alphabe- 
tical writing  feems  to  be  of  later  date  than  the  di- 
verfity  of  languages.  And  in  faff  we  do  not  find, 
that  barbarous  nations  do  by  length  of  time  improve 
their  languages  fo  as  in  any  meafure  to  approach  to 
the  perfection  of  the  Greek  or  Latin , or  of  their 
common  mother.  It  adds  ftrength  to  this  argument, 
that  the  original  plan  of  the  Greek  and  Latin , i.  e. 
the  rules  of  etymology  and  fyntax,  as  grammarians 
call  them,  is  entirely  different  from  that  of  the  He- 
brew and  Arabic  (whole  or  iginal  plans  agree),  though 
the  fir  ft  colonies,  which  came  by  fea  into  Greece  and 
Italy , came  from  Palejline  and  Egypt,  i.  e.  from  the 
neighbourhood  of  countries,  where  Hebrew  and  Arabic 
were  fpoken. 

Fifthly,  The  natural  deviation  of  languages  fince 
hiftory  has  been  clear  and  certain,  does  by  no  means 
correfpond  to  a fuppofed  natural  derivation  of  all 
languages  from  one  mother-tongue,  efpecially  in  fo 
fliort  a time  as  the  interval  between  the  flood  and 
the  rife  of  many  different  ancient  languages.  Let 
the  reader  here  only  reflcdt  upon  the  great  difference 
of  the  Biblical  Hebrew . from  the  ancienteft  Greek  ex- 
tant, and  the  fmall  difference  of  this  from  modern 
Greek , or  of  the  Biblical  Hebrew  from  the  Rabbinical. 

If  now  the  confuflon  of  tongues  was  miraculous, 
we  may  conjedture  from  the  agreements  and  difagree- 
ments  of  mother-languages  from  each  other,  that  it 
was  of  the  following  kind. 

Firft,  That  the  original  monofyllabic  words  of 
the  antediluvian  language  were  incorporated  into  each 
new  language. 

Secondly,  That  as  thefe  words  included  only  few 
of  the  articulate  founds  of  which  the  human  voice  is 
capable,  the  feveral  families  were  put  upon  making 
new  articulations,  fome  having  one  let,  fome  another, 
imparted  to  them. 
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Thirdly,  That  each  family  had  a new  (lock  of 
words  given  them,  confifling  partly  of  old,  partly 
of  new  articulations  j and  that  this  new  flock  far 
exceeded  the  old  one  in  number  and  vaiiety. 

Fourthly,  That  a new  and  different  etymology  and 
fyntax  were  alfo  communicated  to  each  family. 

Fifthly,  That  there  were  as  many  new  languages 
given  as  there  are  heads  of  families  mentioned  Gen.  x; 
the  confufion  of  tongues,  by  which  the  divifion 
of  the  earth  was  effected,  not  happening  till  Johan' s 
ions  were  old  enough  to  be  heads  of  families,  though 
it  had  been  determined  and  declared  by  God  before. 
Thole  families,  however,  which  were  derived  from 
the  fame  flock,  or  had  contiguous  countries  affigned 
to  them,  might  be  infpired  with  languages,  that  had 
a proportionable  affinity. 

Whatever  may  become  of  thefe  particular  conjec- 
tures, I think  it  highly  probable,  that  the  new  lan- 
guages far  exceeded  the  old  common  one  in  the  num- 
ber and  variety  of  words ; and  that  the  confufion  of 
tongues  was  by  this  means  a beneficial  gift  and 
bleffing  to  mankind,  as  all  God’s  other  challifements 
ufe  to  be. 

We  may  alfo  fee  reafons  to  make  us  judge,  that  a 
diverfity  of  languages  is  fuited  to  the  other  circum- 
flances  of  mankind.  For  this  mud  prevent  the  in- 
fection of  vice  from  fpreading  with  fuch  rapidity, 
as  it  would  otherwife  have  done,  had  mankind  lived 
together  in  one  large  body,  and  had  a free  commu- 
nication with  each  other  by  means  of  the  fame  lan- 
guage. 

Diverfity  of  languages  does  alfo  both  help  the 
invention,  and  correct  falfe  judgments.  For  we 
think  in  words,  as  appears  by  the  foregoing  theory, 
and  invent  chiefly  by  means  of  their  analogies ; at 
the  fame  time  that  a lervile  adherence  to  thofe  of  any 
one  language,  or  the  putting  words  for  things, 
would  lead  us  into  many  errors.  Now  diverfity  of 
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languages  does  both  enlarge  the  field  of  invention, 
and  by  oppofing  analogy  to  analogy  preferve  us 
from  the  prejudices  derived  from  mere  verbal  agree- 
ments. Let  me  add  here,  that  the  abflradl  terms  of 
logicians,  metaphyficians,  and  fchool-men,  which 
may  be  confidered  as  a diflindl  language,  have 
fpiritualized  men’s  underftandings,  and  taught  them 
to  ufe  words  in  reafoning,  as  algebraifts  do  fy na- 
bob. 

Different  languages  do  likewife  improve  one  ano- 
ther, and  help  one  another  to  grow  in  fome  propor- 
tion to  the  advancement  in  the  knowledge  of  things. 

Let  us  now  examine  the  probable  confequences  of 
fuppofing  different  languages,  and  fuch  as  were  far 
more  copious  than  the  old  one,  to  be  given  at  once 
miraculoufly. 

Firff,  then,  The  charadler,  which  fuited  the  old 
language  very  imperfedlly,  would  be  flill  lefs  fuited 
to  the  new  one. 

Secondly,  The  new  language  might  be  more  co- 
pious, and  better  adjufled  to  txprefi  objedls  and  ideas, 
than  the  charadler.  And  this  1 think  can  fcarce  be 
doubted,  ff  we  fuppofe  the  new  languages  given  mi- 
raculoufly. 

Thirdly,  The  agreement  between  many  of  the 
marks  of  the  charadler,  and  the  words  of  the  old 
language,  may  be  fuppofed  likely  to  put  fome  per- 
fons  upon  denoting  the  words  of  the  new  language 
by  marks.  But  whether  this  would  neceffarily  lead  to 
alphabetical  writing,  is  very  doubtful.  I think  not. 
The  firft  attempts  at  leaft  would  not  be  alphabetical 
writing. 

Fourthly,  Perfons  of  different  families,  who  could 
not  underfland  one  another's  language,  might  yet 
correfpond  by  the  charadler.  However,  one  may 
guefs  from  the  circumflances  of  things  in  ancient 
times,  that  this  would  feldom  take  place  in  fadl. 

Fifthly, 
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Fifthly,  This  and  the  convenience  of  correfpond- 
ing  with  perfons  of  the  fame  famiiy  at  a didance, 
alfo  the  defire  of  prefer ving  memorials  of  remark- 
able events  and  tranfadtions,  might  make  them  con- 
tinue the  ufe  of  the  character,  and  improve  it,  con- 
fidered  as  a method  of  conveying  ideas,  didindt  from 
that  of  language.  And  the  charadter  thus  feparated 
from  the  language  might  give  rife  to  hieroglyphical 
writing  in  all  its  varieties. 

Sixthly,  The  patriarchs  after  the  flood  in  the  line 
of  Shem  might  convey  in  fucceflion  the  hidory  of 
the  creation,  fall,  deluge,  calling  of  Abraham,  &c. 
either  in  the  original  pidture-writing  improved,  or 
in  the  mixed  charadter,  which  according  to  the  third 
of  thefe  confequences,  denoted  in  fome  imperfedt  grofs 
way  the  words  of  the  new  language.  And  fome 
of  the  difficulties  of  the  book  of  Genejis  may  be 
owing  to  its  confiding  of  patriarchal  records  of  one 
of  thefe  kinds,  tranflated  by  Mojes  into  the  Hebrew 
of  his  own  times,,  and  then  written  alphabetically. 

I do  not  think  it  necejfary  to  have  recourfe  to  any 
fuch  hypothefis  as  this,  in  order  to  vindicate  the  truth 
and  authority  of  the  book  of  Genefis.  The  length 
of  life,  even  after  the  flood,  to  the  time  of  Mojes t 
appears  fufficient  for  the  preservation  of  fficb  impor- 
tant traditional  hiftories  uncorrupted  in  the  religious 
line  of  Shem,  by  natural  means.  Or  God  might 
interpofe  miraculoufly,  as  in  fo  many  other  indances 
in  patriarchal  times. 

_ If  it  be  objedted,  that  we  have  not  the  lead  intima- 
tion of  writing  of  any  kind  in  Genefis,  I anfwer, 
that  this  is  a difficulty.  However,  one  cannot  draw 
any  certain  conclufions  from  an  omiffion.  The 
original  of  writing  is  not  likely  to  be  one  of  the 
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And  if  it  was  ufed  only  for  the  conveyance  of  im- 
portant fads  to  the  fucceeding  generations,  we  have 
no  reafon  to  cxpedt  the  incidental  mentiqn  of  it.  It 
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was  probably  fo  tedious  and  difficult  a thing  toexprefs 
themfelves  accurately  in  it,  and  verbal  meffages  and 
contracts  fo  eafy  and  natural  in  thofe  fimple  ages, 
when  the  veracity  of  the  meffenger  or  contractor 
was  not  fufpeCted,  as  that  writing  was  never  ufed 
after  the  confufion  of  tongues,  when  language  be- 
came copious,  unlefs  in  affairs  of  great  confequence. 

Pifture-writing  is  alluded  to  in  the  fecond  com- 
mandment, and  muft  have  been  in  ufe  for  fome  time 
before,  fince  a fyftem  of  idolatry  had  been  founded 
upon  it.  And  this  may  incline  one  to  think,  that  it 
had  been  chiefly  employed  in  facred  affairs,  and 
therefore  perhaps  communicated  originally  to  Adam 
by  God.  However,  if  we  luppofe,  that  it  did  not 
take  place  till  after  the  flood,  this  will  not  totally  vi- 
tiate the  foregoing  conjectures.  The  main  purport 
of  them  may  ftand  with  due  alterations  and  allow- 
ances. But  it  would  be  tedious  to  ftate  all  the  varie- 
ties in  things  of  fo  uncertain  a nature. 

I come  now  to  the  art  of  alphabetical  writing. 
This  I conjecture  to  have  been  communicated  mira- 
culoufly  by  God  to  Mo/es  at  Sinai,  for  the  following 
reafons,  which,  however,  I do  not  judge  to  be  deci- 
five  ones. 

Firft,  then,  God  is  faid  to  have  written  with  his 
own  finger  upon  the  tables  of  (tone.  And  I think 
it  would  be  harffi  to  fuppofe  this  done  in  conformity 
to,  and,  as  one  may  fay,  imitation  of,  any  mere  im- 
perfeCt  human  invention. 

Secondly,  The  IJraelites  are  the  only  people  in  the 
whole  world  that  have  preferved  any  regular  account 
of  their  own  original.  This  is  eafily  accounted  for 
upon  l'uppofition,  that  alphabetical  writing  was  firft 
given  to  them  in  perfection  ; and  afterwards,  luppofe 
in  the  time  of  Eli , borrowed  by  other  nations,  and 
accommodated  in  an  imperfeCt  manner  to  their 
languages.  But  if  we  fuppofe  any  other  nation,  the 
Egyptians  or  Arabians  for  inftance,  to  have  invented 
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writing  before  the  time  of  Mojes,  it  will  be  fome- 
what  difficult  to  affign  a reafon,  why  other  perfons 
ffiould  not  have  borrowed  this  invention  as  well  *as 
Mojes,  and,  like  him,  have  given  fome  account  of 
their  own  nation,  and  their  anceftors ; and  more  dif- 
ficult to  affign  a reafon  why  the  people,  who  invented 
alphabetical  writing,  ffiould  not  do  this. 

As  to  the  Egyptians  in  particular,  their  continuing 
to  ufe  hieroglvphical  writing,  and  excelling  in  it, 
ffiews,  that  they  could  not  have  invented  alphabetical; 
for  this,  if  we  fuppofe  it  invented  fo  early  as  before 
the  time  of  Mojes , would  have  abolifhed  that,  juft 
as  the  ufe  of  the  ten  cyphers  has  all  the  other  im- 
perfect methods  of  notation  of  numbers.  Nor  does 
it  feem  very  likely,  that  hieroglyphical  writing  ffiould 
lead  to  alphabetical,  but  rather  from  it,  fince  hiero- 
glyphical characters  are  the  immediate  reprefentatives 
of  objects  and  ideas,  and  the  mediate  reprefentatives 
not  of  letters,  or  fimple  articulate  founds,  but  of 
words,  and  even  of  clutters  of  words.  It  feems 
probable  alfo,  that  the  Egyptians  would  even  be  back- 
ward in  receiving  alphabetical  writing  from  the 
IJraelites  at  the  time  that  the  Philijiines  or  Phceni- 
cians  did;  as  being  then  greatly  advanced  in  the  ufe 
of  their  own  hieroglyphical  writing,  and  prejudiced 
in  its  favour.  And  thus  we  may  folve  that  very 
difficult  queftion,  why  the  Egyptians , who  feem  to 
have  erected  a kingdom  early  (however,  I judge  Nim- 
rod's to  have  been  the  firft  by  the  manner  in  which 
Mojes  has  mentioned  it),  and  to  have  brought  it  to 
confiderable  perfection  before  JoJeph' s time,  and  to 
very  great  perfection  afterwards,  chiefly  by  his  means, 
lhould  yet  have  left  no  hiftory  of  their  affairs,  not 
even  of  the  great  empire  under  Sefac  or  Sejojiris,  and 
his  fucceflfors.  For  they  had  no  public  calamities 
fufficient  in  any  meafure  to  deftroy  all  their  records, 
dll  the  time  of  Cambyfes ; and  the  defolation  under 
him  being  lefs  in  degree,  ffiorter  in  duration,  in  a 
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kingdom  of  greater  extent,  and  two  generations 
later  in  time,  than  that  of  the  Jewijh  date  under 
Nebuchadnezzar , which  yet  did  not  dedroy  the  jewijh 
records,  could  not  have  totally  dedroyed  the  Egyptian 
records  had  they  been  more  early,  and  fuperior 
to  the  Jews , in  the  ufe  of  alphabetical  writing. 
Even  the  Greeks , who  had  no  alphabetical  writing 
till  fix  hundred  years  after  the  time  of  Mofes , have  given 
a better  account  of  their  affairs,  than  the  Egyptians. 
It  ought,  however,  to  be  remarked  in  this  place, 
that  if  we  fuppofe  the  jewijh  hidory  to  have  been  re- 
corded by  the  divine  appointment  and  direction, 
wjtich  is  highly  probable,  this  will  leffen  the  force  of 
the  prefent  argument,  but  not  quite  dedroy  it. 

Thirdly,  The  late  reception  of  writing  arnongd 
the  Greeks,  is  both  an  argument,  that  it  did  not  exift 
in  any  other  neighbouring  nation  before  the  time  of 
Mofes,  and  alfo  is  confident  with  its  being  miraculoudy 
communicated  to  him,  to  be  made  ufe  of  for  facred 
purpofes,  and  for  the  prefervation  of  the  hidory 
of  the.  world,  and  true  religion,  arnongd  God’s  pecu- 
liar people  the  Jfraelites.  1 here  fuppofe,  that  the  art 
of  writing  was ' not  known  to  the  Greeks,  till  the 
time  of  Cadmus-,  and  that  he  came  into  Greece , agree- 
ably to  Sir  Ifaac  Newton ’s  opinion,  about  the  middle 
of  David's  reign.  And  indeed,  unlefs  the  principal 
points  of  his  chronology  be  admitted,  it  does  not  ap- 
pear to  me,  that  any  rationale  can  be  given  of  ancient 
times,  the  inventions  that  rofe  up  in  them,  the 
edablifhment  and  duration  of  kingdoms,  their  mu- 
tual intercourfes,  &c. 

For,  Fird,  If  alphabetical  writing  was  known  up- 
on the  continent  of  Afia  and  Africa  fix  hundred  years 
before  Cadmus , how  could  it  be  kept  from  the  Greeks 
till  his  arrival  arnongd  them,  and  then  accommodated 
to  the  Greek  tongue  only  very  imperfectly  ? For  the 
, Greeks  received  but  fixteen  letters  from  him.  The 
Greek  tongue  came  itlelf  perhaps  from  Egypt,  in  fome 
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meafure;  and  they  who  brought  the  language  two 
generations  before  Cadmus , would  have  brought  an 
exad  method  of  writing  it  alphabetically,  had  they 
■a  been  poffefled  of  any  fuch.  For  it  is  not  probable, 
that  Inachus,  and  the  colonies  of  Egyptians  that  came 
with  him,  and  after  him,  Ihould  change  their  lan- 
guage entirely  for  that  of  the  poor  wandering  Cimme- 
rians, whom  they  found  in  Greece,  fince  we  fee  in  fa 61, 
that  the  colonies  of  Europeans  do  fometimes  teach  the 
barbarous  natives,  where  they  go,  an  European  lan- 
I guage  ; but  never  change  it  for  theirs. 

Secondly,  If  alphabetical  writing  was  given  to 
Mofes  miraculoufly,  it  is  eafy  to  be  conceived,  that  it 
fhould  not  arrive  at  Greece  fooner  than  the  time  of 
Cadmus.  For  the  Jews  were  a feparate  people,  their 
priefts  kept  the  writings  of  Mojes  in  the  ark,  i.  e. 
the  only  alphabetical  writings  in  the  world  ; and  mufb 
be  fome  time  before  they  could  be  ready  and  expert 
either  in  reading  or  writing : in  their  attempts  to 
copy,  it  is  probable  they  would  make  fome  miftakes 
fo  as  to  fall  fhort  of  the  purity  and  perfedfion  of  the 
art,  as  communicated  by  God ; the  neighbouring 
nations  feared  and  hated  the  Jjraelites,  their  religion, 
and  their  God  ; they  had  probably  a pi6ture-writing, 
or  perhaps  fome  imperfe6t  method  of  denoting 
words,  agreeably  to  what  has  been  remarked  above, 
which  anfwered  all  purpofes  that  feemed  neceflfary  to 
them ; and  thus  the  art  of  alphabetical  writing  might 
not  tranfpire  to  any  of  the  neighbouring  nations  till 
the  time  of  Eli , when  the  ark,  with  the  writings 
of  Mofes  in  it,  was  taken  by  the  Philijlines.  For  fince 
the  writings  of  Mofes  were  not  in  the  ark,  when  it 
was  put  into  the  temple  by  Solomon , it  may  be,  that 
the  Philijlines  kept  them,  and  learnt  from  them  the 
art  of  writing  alphabetically,  being  now  fufficiently 
prepared  for  it  by  fuch  notions  concerning  it,  as  had 
tranfpired  to  them  previoufiy  in  their  former  inter- 
courfes  with  the  Israelites.  And  thus  the  Phoenicians , 
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or  PhiliJlineSy  will  have  appeared  the  inventors  of 
letters  to  the  Greeks ; and  Cadmus  may  well  be  fup- 
pofed  to  have  been  able  to  accommodate  the  Phoenician 
method  of  writing,  in  an  imperfedt  manner,  to  the 
Greek  language,  about  two  generations  after  the 
taking  of  the  ark.  Thus  alfo,  when  Samuel  put  the 
writings  of  Mojes  together,  as  they  had  been  copied 
by  the  priefts,  or  others,  in  the  order  in  which  they 
now  (land  in  the  Pentateuch,  there  would  be  fome 
deviations  from  the  original  method  of  writing  com- 
municated to  Mojes  by  God ; and  thefe,  with  fuch  as 
happened  in  after-times,  particularly  ujJton  the  return 
from  the  Bahylonijh  captivity  (when  it  is  fuppofed  by 
fome,  that  even  the  original  letters  were  changed), 
may  have  made  the  ancient  method  of  writing  the 
Hebrew , as  the  Jews  pradtife  it  in  their  Bibles  for  the 
fynagogues  without  points,  fo  imperfedt  as  not  to 
appear  to  be  of  divine  original.  For  the  fame  rea- 
fons,  the  corruptions  of  the  Hebrew  language,  or  the 
language  given  to  Heber  or  Peleg , at  the  confufion 
of  tongues  before  Mojes’ s time,  may  incline  us  to 
think  the  Hebrew  of  the  Pentateuch  not  fufficiently 
regular  for  a divine  communication.  Much  is  alfo  to 
be  afcribed  to  our  own  ignorance  in  both  thefe  cafes. 
However,  there  is  a wonderful  fimplicity  and  uni- 
formity Hill  left,  both  in  the  Biblical  HebreWy  and  in 
the  manner  of  writing  it  without  points ; fo  great, 
as  to  appear  to  me  fuperior  to  the  invention  of  rude 


ancient  times. 

Fourthly,  The  order  of  the  Greek  and  Latin  alpha- 
bets, by  being  taken  from  that  of  the  Hebrew , as  we  have 
it  in  the  alphabetical  pfalms,  bears  teftimony  to  the 
great  antiquity  of  the  Hebrew  alphabet.  It  is  to  be 
obferved  here,  that  both  the  Greek  and  Latin  alpha- 
bets coincide  with  the  Hebrew  alphaber,  as  much  as 
with  each  other,  or  more ; and  that  there  is  no  other 
ancient  alphabet  remaining  to  be  a competitor  to  the 
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Fifthly,  The  refolution  of  the  complex  articulate 
founds  of  ancient  languages  into  fimple  elements  or 
letters,  and  then  recompofing  thefe  complex  founds 
in  writing  them  down  alphabetically,  feems  to  me,  as 
obferved  above,  too  difficult  a problem  for  ancient 
times;  efpecially  as  they  neither  could  fee  the  ufe 
of  it,  nor  conceive  the  practicability.  It  would  have 
appeared  to  them  a talk  of  an  infinite  extent ; they 
would  never  conceive,  that  fo  l'mall  a number  of  ele- 
ments would  be  fufficient,  even  fuppofing  they  could 
firft  hit  upon  the  defign.  It  confirms  this,  that  no 
barbarous  nation  has  ever  invented  alphabetical  writing 
for  themfelves.  They  continue  ignorant  of  it  till 
taught.  However,  let  it  be  obferved,  on  the  other 
hand,  that  as  the  ancient  languages  were  fimple  and 
narrow,  the  difficulty  of  analyfing  their  complex 
founds  would  be  the  lefs  on  that  account. 

Sixthly,  Since  the  method  of  making  and  erecting 
the  tabernacle  was  communicated  by  God  to  Mojes , 
Bezaleel , and  Aholiab , in  a fupernatural  manner,  we 
may  more  eafily  fuppofe  the  art  of  writing  alphabe- 
tically to  be  a divine  gift.  But  then  it  is  fome  ob- 
jection to  this,  that  Mojes  has  not  mentioned  it  as  a 
divine  gift,  at  lead  not  exprefsly. 

Seventhly,  The  time  of  Mojes  appears  to  be  a fuit- 
able  one  for  fuch  a gift,  as  human  life  was  then,  per- 
haps, juft  brought  down  to  the  prefent  degree  of 
fhortnefs.  Till  Mojes' s time,  the  length  of  life  had 
preferved  the  facred  traditions  uncorrupted,  either  with 
or  without  the  helps  above-mentioned,  at  leaft  in  the 
line  of  Abraham ; but  then  tradition  began  to  be 
mixed  with  fables,  and  to  lead  to  idolatry. 

Eighthly,  Alphabetical  writing,  by  being  intro- 
duced among  the  JJraelites  in  the  wildernefs,  would 
aboliffi  hieroglyphical,  and  confequently  cut  off  one 
fource  of  idolatry.  It  would  likewife  make  them 
fuperior  to  the  Egyptians , their  enemies,  in  the  art 
of  writing;  who,  perhaps,  prided  themfelves  much 
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upon  account  of  their  perfection  in  hierogly phical 
writing,  as  they  might  alfo  in  their  river,  the  wif- 
dom  of  their  policy,  the  comparative  greatnefs  of 
their  kingdom,  their  magical  arts,  religious  cere- 
monies, &c.  For  this  would  tend  to  the  glory  of  the 
God  of  the  IJraelites , and  the  eftablifhment  of  the 
true  religion  amongft  them. 

It  may  be  objected  here,  that  alphabetical  writing 
was  in  ufe  before  the  giving  of  the  law  at  Sinai , fince 
Mofes  was  directed  before  this  to  write  an  account 
of  the  battle  with  Amalek  in  a book ; alfo  to  write 
the  names  of  the  children  of  IJrael  upon  the  high 
pricft’s  bread-  plate,  like  the  engravings  of  a fignet. 
I anfwer,  that  both  thefe  may  refer  to  a piCture- 
writing,  or  to  fome  improvement  of  it,  whereby  entire 
words  were  denoted,  without  being  refolved  into 
their  Ample  founds.  The  firft  might  alfo  be  a pro- 
phetic intimation  to  Mofes , however  not  underftood 
by  him  when  it  was  given,  that  he  fhould  be  foon  en- 
abled to  write  in  a much  more  complete  manner  than 
he,  or  his  enemies  the  Egytians , could  at  prelent. 

The  Edomites  feem  alfo  to  have  had  fome  kind  of 
writing  early,  from  the  account  which  we  have  of 
their  dukes  in  Genefis.  But  this  might  be  only 
piClure  or  verbal  writing,  explained  to  Samuel  by 
fome  Edomite ,:  at  the  time  when  he  put  together  the 
writings  of  Mofes : or  they  might  learn  writing 
from  the  IJraelites , fooner  than  any  other  nation,  as 
being  nearly  related  in  blood,  and  contiguous  to  them 
in  fituation. 

The  fimplicity  and  uniformity  of  the  Arabic 
tongue  would  alfo  incline  one  to  think  that  the  in- 
habitants of  Arabia  had  alphabetical  writing  early, 
this  having  a great  tendency  to  preferve  a fixed 
ftandard  in  a language.  But  the  IJhmaelites , or  Midi- 
anites,  w'ho  were  nearly  related  to  the  IJraelites , or 
the  Kenites,  who  lived  amongft  them,  might  learn  it 
from  them,  perhaps  even  during  their  abode  in  the 
wildernefs.  We  may  obfeive  alfo,  that  the  Arabic 
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tongue  was  not  only  fixed,  but  perhaps  rendered 
more  regular,  foon  after  the  time  of  Mahomet , by 
means  of  the  Alcoran , and  of  the  grammars  that 
were  made  for  this  language  fome  time  afterwards ; 
and  that,  before  Mahomet's,  time  the  Arabians  had 
little  communication  with  their  neighbours,  and 
therefore  would  preferve  their  language  more  pure 
and  fimple. 

The  changes  which  have  happened  to  languages, 
and  to  the  methods  of  writing  them  fince  the  in- 
vention of  letters,  and  which  are  treated  of  with 
great  copioufnefs  in  the  writings  of  grammarians  and 
critics,  afford  innumerable  atteftations  to  the  do6trine 
cf  affociation,  and  may,  converfely,  be  much  illuftra- 
ted  by  it.  But  the  full  detail  of  this  muff  be  left  to 
thofe,  who  are  well  fkilled  in  the  feveral  ancient  and 
modern  languages. 

4 

PROP.  LXXXIY. 

To  explain  the  general  Nature  of  a philofophical  Lan- 
guage , and  hint  Jome  Methods , in  which  it  might  be 
conjirufted , upon  the  foregoing  Principles. 

K y / ■ 

If  we  fuppofe  mankind  poffeffed  of  fuch  a lan- 
guage, as  that  they  could  at  pleafure  denote ' all 
their  conceptions  adequately,  i.  e.  without  any  defi- 
ciency, fuperfluity,  or  equivocation ; if,  moreover, 
this  language  depended  upon  a few  principles  affumed, 
not  arbitrarily,  but  becaufe  they  were  the  fhorteft  and 
beft  poffible,  and  grew  on  from  the  fame  principles 
indefinitely,  fo  as  to  correfpond  to  every  advancement 
in  the  knowledge  of  things,  this  language  might  be 
termed  a philofophical  one,  and  would  as  much  exceed 
any  of  the  prefent  languages,  as  a paradifiacal  ftate 
does  the  mixture  of  happinefs  and  mifery,  which  has 
been  our  portion  ever  fince  the  fall.  And  it  is 
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no  improbable  fuppoficion,  that  the  language  given 
by  God  to  Adam  and  Eve , before  the  fall,  was  of  this 
kind ; and,  though  it  might  be  narrow,  anfwered  all 
their  exigencies  perfedlly  well. 

Now  there  are  feveral  methods,  in  which  it  does 
not  feem  impoffible  for  mankind  in  future  ages  to 
accompli fh  fo  great  a defign. 

Thus,  Firft,  They  may  examine  all  the  poffible 
fimple  articulations  of  which  their  organs  are  capable, 
with  all  the  combinations,  or  complex  articulate  founds, 
that  refult  from  them,  and  the  relations  which  thefe 
bear  one  to  another,  and  affign  to  each  refpedlively 
fuch  fimple  and  complex  ideas,  and  fuch  variations 
of  the  laft,  as  a deep  infight  into  the  nature  of  things, 
objedls,  ideas,  the  powers  of  the  human  mind,  &c. 
ihall  demand  by  a natural  claim,  fo  as  to  make  every 
expreffion  the:  fhorteft  and  beft  poffible.  And  though 
this,  in  our  prefent  ftate  of  ignorance,  cannot  but  , 
feem  an  impradlicable  projedt,  yet  the  fame  ignorance 
Ihould  teach  us,  that  we  can  form  no  notions  at  all 
of  the  great  increafe  of  knowledge,  which  may  come 
in  future  ages,  and  which  feems  promifed  to  come  in 
the  latter  happy  times  predidted  by  the  prophecies. 
However,  the  great,  and  to  former  times  inconceiv- 
able, advancement  of  knowledge,  which  has  been 
made  in  the  two  laft  centuries,  may  help  a little  to 
qualify  our  prejudices. 

Secondly,  If  all  the  fimple  articulate  founds,  with 
all  the  radical  words,  which  are  found  in  the  prefent 
languages,  were  appropriated  to  objedls  and  ideas 
agreeably  to  the  prefent  fenfes  of  words,  and  their 
fitnefs  to  reprefent  objedls  and  ideas,  fo  as  to  make 
all  confident  with  itfelf  j if,  farther,  the  beft  rules  of 
etymology  and  fyntax  were  feledted  from  the  prelent 
languages,  and  applied  to  the  radical  words  here 
fpoken  of,  fo  as  to  render  them  capable  of  expreffing 
all  the  variations  in  objedls  and  ideas,  as  far  as  pof- 
fible, i.  e.  fo  as  to  grow  proportionably  to  the  growth 


ajjociated  with  them.  317 

of  knowledge,  this  might  alfo  be  termed  a philofo- 
phical  language ; and,  though  more  imperfedt  and 
narrow  than  the  laft,  yet  feems  more  poffible  to  be 
brought  to  execution  and  practice. 

Thirdly,  If  fuch  Ample  articulations  as  are  now- 
wanting  in  the  Hebrew  alphabet  were  added  to  it, 
and  its  radical  words,  compofed  of  all  the  combi- 
nations of  twos  and  threes  completed,  proper  Ample 
fenfes  being  afligned  to  them,  from  other  languages 
fuppofe,  and  particularly  from  the  Arabic , Chaldee , 
Syriac , and  Samaritan , as  in  Cajiellus' s Lexicon,  and 
other  books  of  a like  kind  j if,  farther,  fuch  new 
rules  of  etymology  and  fyntax  were  added  to  thofe 
which  take  place  at  prefent  in  the  Biblical  Hebrew , as 
this  increafe  of  the  radicals,-  and  application  of  the 
language  to  the  whole  aggregate  cf  objedts  and  ideas 
requires ; we  fhould  have  a much  more  Ample,  precile 
and  extenAve  language,  than  any  now  in  being.  It 
would  alfo  be  eafy  to  be  understood  by  the  Jews  in 
all  quarters  of  the  world.  For  mod  of  them  have 
fome  knowledge  of  the  Biblical  Hebrew , and  many 
underftand  the  Rabbinical,  which  feems  to  be  formed 
upon  a plan  not  very  unlike  that  here  propofed,  though 
without  any  exprefs  deAgn ; and  to  which,  therefore, 
a due  regard  ought  to  be  had  by  any  one,  who  fhould 
attempt  to  execute  this  plan.  Many  eaftern  nations, 
and  the  Mahometans  every  where,  would  alfo  be  expert 
in  learning  this  language,  from  the  relation  and 
refemblance  which  it  would  bear  to  languages  already 
known  by  them ; and  it  would  be  eafier  to  be  learnt 
by  perfedt  novices  than  any  other,  on  account  of  its 
greater  Amplicity  and  regularity.  A didtionary  might 
be  made  for  it  in  itfelfj  the  Biblical  Hebrew , where 
its  fenfe  is  determinate  and  known,  being  the  baAs, 
or  thing  given. 

In  the  mean  time,  where  the  writer  endeavours  to 
exprefs  himfelf  with  plainnefs,  Ancerity,  and  pre- 
cision, 
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cifion,  being  firfi:  duly  qualified  by  the  knowledge  of 
his  fubjed,  and  the  reader  pays  a due  regard  to 
him,  as  his  teacher,  for  the  then  prefent  time,  by 
ufing  iufficient  induftry  and  candour,  the  ill  effeds 
of  the  confufion  of  tongues  become  evanefcent  in 
refped  of  them.  But  it  would  be  happy  to  take  away 
all  occafion  of  miftake  from  the  bulk  of  mankind, 
and  to  give  them  an  opportunity  of  learning  impor- 
tant truths  with  more  eafe  and  certainty,  and  in  a 
fhorter  time,  than  they  can  at  prefent. 

It  may  not  be  amifs  to  add  here,  that  Mr.  Byrom’s 
method  of  fhort-hand  affords  an  accurate  and  ele- 
gant inftance  of  the  poffibility  of  proceeding  in  fuch 
matters  upon  fimple  and  philofophical  principles ; 
his  fhort-hand  being  a real  and  adequate  reprefen- 
tation  of  the  founds  of  the  Englijh  tongue,  as  far  as 
is  neceffary  for  determining  the  fenfe,  and  that  in  the 
fhorteft  inanner  poffible.  If  we  were  poffeffed  of  a 
philofophical  language,  it  ought  to  be  denoted  by 
this  charader,  mutatis  mutandis. 

PROP.  LXXXV. 

To  illujlrate  and  confirm  the  general  Dofirine  of  Affecta- 
tion by  the  particular  Affectations,  that  take  Place  in 
refpebi  of  Language. 

This  has  been  done,  in  great  meafure,  already,  in 
the  corollaries  to  the  twelfth  propofition.  I will 
here  infert  fome  obfervations  of  a like  kind,  which 
would  have  interrupted  the  reader  too  much  in  that 
place,  but  may  properly  follow  the  account  of  language 
given  in  this  fedion. 

Let  a , b,  c , d,  &c.  the  feveral  letters  of  an  al- 
phabet fuppofed  to  be  fufficiently  extenfive  for  the 
purpofe,  reprefent  refpedively  the  feveral  fimple 
fenfible  pleafures  and  pains,  to  which  a child  becomes 
fubjed  upon  its  firft  entrance  into  the  world.  Then 

will 
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will  the  various  combinations  of  thefe  letters  repre- 
fent  the  various  combinations  of  pieafures  and  pains, 
formed  by  the  events,  and  incidents  of  human  life; 
and,  if  we  fuppofe  them  to  be  alfo  the  words  of  a 
language,  this  language  will  be  an  emblem  or 
adumbration  of  our  paffage  through  the  prefent  life; 
the  feveral  particulars  in  this  being  reprelented  by 
analogous  ones  in  that. 

Thus  the  reiterated  imprefiions  of  the  fimple  fen- 
fible  pieafures  and  pains  made  upon  the  child,  fo  as 
to  leave  their  miniatures,  or  ideas,  are  denoted  by 
his  learning  the  alphabet;  and  his  various  affociations 
of  thefe  ideas,  and  of  the  pieafures  and  pains  them- 
felves,  by  his  putting  letters  and  fyllables  together, 
in  order  to  make  words:  and  when  affociation  has 
lb  far  cemented  the  component  parts  of  any  aggre- 
gate of  ideas,  pieafures  and  pains,  together,  as  that 
they  appear  one  indivifible  idea,  pleafure  or  pain,  the 
child  muft  be  fuppofed  by  an  analogous  affociation 
to  have  learnt  to  read  without  fpelling. 

As  the  child’s  words  become  more  and  more 
polyfyllabic  by  compofition  and  decompofition,  till  at 
length  whole  clufters  run  together  into  phrafes  and 
fentences,  all  whofe  parts  occur  at  once,  as  it  were, . 
to  the  memory,  fo  his  pieafures  and  pains  become 
more  and  more  complex  by  the  combining  of  combi- 
nations ; and  in  many  cafes  numerous  combinations 
concur  to  form  one  apparently  fimple  pleafure. 

7.  he  ieveral  relations  of  words,  as  derived  from 
the  fame  root,  as  having  the  fame  prepofitions  and 
terminations,  &c.  reprefent  correfponding  relations 
in  the  compound  ideas,  pieafures  and  pains. 

When  the  complex  pieafures  and  pains,  formed 
fiom  miniatures  of  the  fenfible  ones,  become  the 
means  of  gaining  other  and  greater  pieafures,  viz.  by 
fading  from  frequent  repetition,  and  fo  becoming 
mere  ideas,  or  by  any  other  method,  vve  muft  fuppofe, 

that 
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that  our  prefent  knowledge  in  language  is  ufed  as  a 
means  of  attaining  farther  knowledge  in  it. 

As  the  fight  and  found  of  words,  imprefred  upon 
us  on  common  occafions,  do  not  at  all  fuggeft  the 
original  of  thefe  words  from  fimple  letters,  this 
being  a light  in  which  grammarians  and  linguifts 
alone  confider  words,  fo  the  complex  pleafures  and 
pains  may  pafs  over  men’s  minds,  and  be  felt  daily, 
and  yet  not  be  confidered  by  them  as  mere  combina- 
tions, unlels  they  be  peculiarly  attentive  and  inquifi- 
tive  in  this  refpedt. 

This  comparifon  may  ferve  as  a method  of  afiift- 
ing  the  reader’s  conceptions,  in  refpedt  of  the  man- 
ner in  which  combinations  of  miniatures  are  formed. 
It  is  alfo  a confiderable  evidence  in  favour  of  the  ge- 
neral dodtrine  of  affociation,  fince  language  is  not 
only  a type  of  thefe  affociated  combinations,  but 
one  part  of  the  thing  typified.  Was  human  life 
perfedt,  our  bappinefs  in  it  would  be  properly  repre- 
sented by  that  accurate  knowledge  of  things  which 
a truly  philofophical  language  would  give  us.  And 
if  we  fuppofe  a number  of  perfons  thus  making  a 
progrefs  in  pure  unmixed  happinefs,  and  capable 
both  of  expreffing  their  own  feelings,  and  of  under- 
ftanding  thofe  of  others,  by  means  of  a perfedt  and 
adequate  language,  they  might  be  like  new  fenfes 
and  powers  of  perception  to  each  other,  and  both 
give  to  and  receive  from  each  other  happinefs  indefi- 
nitely. But  as  human  life  is,  in  fadt,  a mixture  of 
happinefs  and  mifery,  fo  all  our  languages  muft, 
from  the  difference  of  our  alTociations,  convey  falfe- 
hood  as  well  as  truth,  as  above  noted.  And  yet,  fince 
our  i mpef fedt  languages  improve,  purify,  and  corredt 
themfelves  perpetually  by  themfelves,  and  by  other 
means,  fo  that  we  may  hope  at  laft  to  obtain  a lan- 
guage, which  fhall  be  an  adequate  reprefentation  of 
ideas,  and  a pure  channel  of  conveyance  for  truth, 
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alone,  analogy  feems  to  fuggeft,  that  the  mixture  of 
pleafures  and  pains,  which  we  now  experience,  will 
gradually  tend  to  a collection  of  pure  pleafures  only, 
and  that  affociation  may, be  the  means  of  effecting 
this,  as  remarked  in  the  ninth  corollary  of  the  four- 
teenth propofition. 


SCHOLIUM. 


Mufical  founds  afford,  like  articulate  ones,  various 
inltances  of  the  power  of  affociation.  It  ought  to 
be  remarked  here  alfo,  that  the  concords  formed  from 
the  twelve  femitones  in  the  oCtave,  are  more  in 
number  than  the  difcords ; and  that  the  harfbnefs  of 
thefe  laft  paffes  by  degrees  into  the  limits  of  pleafure, 
partly  from  frequent  repetition,  partly  from  their 
affociations  with  concords. 

The  doCtrine  of  affociation  may  likewife  be  illuf- 
trated  by  that  of  colours.  Thus,  let  the  feven  pri- 
mary colours,  with  their  {hades,  reprefent  the  ori- 
ginal fenfible  pleafures  j then  will  the  various  affoci- 
ated  pleafures  of  human  life,  fuppofing  that  we  en- 
joyed a ftate  of  unmixed  happinefs,  be  reprefented 
by  the  compound  vivid  colours,  which  natural  bo- 
dies, of  regular  makes,  and  ftrong  powers  of  re- 
flection, exhibit  to  the  eye.  White,  which  is  com- 
pounded of  all  the  colours  reflected  copioufly,  and 
which  yet,  as  far  as  the  eye  can  difcern,  bears  no  re- 
femblance  to  any  of  them,  would  reprefent  a ftate  of 
great  mental  happinefs,  ultimately  deduced  from  all 
the  fenfible  pleafures,  and  in  which  notwithftanding, 
the  perfon  himfelf  diftinguifhes  no  traces  of  any  of 
thefe.  And,  agreeably  to  this,  light,  brightnefs,  and 
whitenefs,  are  often  put  for  perfection,  purity,  and 
happinefs,  as  obfeuriry,  blacknefs,  and  darknels,  are 
for  imperfection  and  mifery.  Befides  white,  there 
are  other  compound  colours,  which  bear  little  or  no 
referriblance  to  any  of  the  primary  ones,  as  well  as 
Vol.  I.  Y many 
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many  in  which  fome  primary  colour  is  evidently  pre- 
dominant. Thefe  reprefent  the  feveral  kinds  and  de- 
grees of  inferior  compound  pleafures,  fome  of  which 
are,  according  to  common  eftimation,  quite  foreign 
to  the  fenfes,  whilft  others  are  manifeftly  tinged  with 
pleafant  fenfations,  and  their  miniatures. 

If  the  moderate  agitations  which  light  caufes  in 
bodies,  when  it  is  by  them  refledted  back  upon,  or 
tranfmitted  to  other  bodies,  be  fuppofed  to  correfpond 
to  pleafant  vibrations  in  the  nervous  fyftem  ; and  the 
greater  agitations,  which  it  excites  in  thofe  that  ab- 
forb  it,  to  the  violent  vibrations  in  which  pain  confifts; 
then  the  colours  of  natural  bodies,  fome  of  which  in- 
cline to  light,  and  fome  to  darknefs,  and  that  with 
all  the  poftible  varieties  and  mixtures  of  the  primary 
colours,  may  be  confidered  as  the  language  by  which 
they  exprefs  that  mixture  of  pleafures  and  pains  in 
human  life,  to  which  their  agitations  are  fuppofed 
to  correfpond.  And  here  again  we  may  obferve,  that 
though  there  are  fome  natural  bodies,  whic-h  abforb 
and  ftifle  within  themfelves  almoft  all  the  light  which 
• they  receive,  and  which  accordingly  are  dark,  black, 
and  unpleafant  to  the  beholders,  yet  the  greateft  part 
of  natural  bodies  either  refledt  lively  colours,  or  re- 
fledt fome,  and  tranfmit  others,  or  tranfmit  all  the 
colours  freely.  And  this  type  is  alfo,  in  part,  the 
thing  typified,  inafmuch  as  agreeable  and  difagree- 
able  colours  make  part  of  the  original  pleafures  and 
pains  of  human  life. 

Compound  taftes  may  likewife  illuftrate  aftoci- 
ation ; as  above  noted  tinder  the  twelfth  propofition  : 
for  where  the  number  of  ingredients  is  very  great, 
as  in  Venice  treacle,  no  one  can  be  tailed  diftindtly  ; 
whence  the  compound  appears  to  bear  no  relation  to 
its  component  parts.  It  is  to  be  obferved  farther, 
that  ingredients  which  are  leparately  difagreeable,  of- 
ten enter  compounds,  whofe  taftes  are  highly  agree- 
able. Now  in  thefe  cafes  either  the  oppofite  taftes 
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muft  coalelce  into  one,  which  pleafes  from  the  propol- 
lence  of  agreeable  taftes  upon  the  whole,  as  foon 
as  the  aflociation  is  cemented  fufficiently,  or  elfe  the 
difagreeable  taftes  muft,  by  frequent  repetition,  fall 
within  the  limife  of  pleafure  at  laft;  which  fcems 
rather  to  be  the  truth. 

The  fimilarity  of  the  three  inftances  of  this  fcho- 
lium  arifes  from  the  analogy  of  our  fenfes  to  each 
other,  and  to  our  frame  in  general ; which  is  the 
lum  total  of  all  our  fenfes.  And,  converfely,  they 
confirm  this  analogy. 
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SECT.  II. 

OF  PROPOSITIONS,  AND  THE  NATURE 
OF  ASSENT. 

PROP.  LXXXVI. 

To  explain  the  Nature  of  JJfent  and  DiJ/ent , and  to 
Jhew  from  what  Caufes  they  arife. 

It  appears  from  the  whole  tenor  of  the  laft  fec- 
tion,  that  aflent  and  diflent,  whatever  their  pre- 
cife  and  particular  nature  may  be,  mud  come  under 
the  notion  of  ideas,  being  only  thofe  very  complex 
internal  feelings,  which  adhere  by  afiociation  to  fuch 
clutters  of  words  as  are  called  propofitions  in  gene- 
ral, or  affirmations  and  negations  in  particular.  The 
fame  thing  is  remarked  in  the  tenth  corollary  to  the 
twelfth  propofition. 

But  in  order  to  penetrate  farther  into  this  difficult 
and  important  point,  I will  diftinguifh  aflent  (and 
by  confequence  its  oppofite,  diflent)  into  two  kinds, 
rational  and  practical ; and  define  each  of  thefe. 

Rational  aflent  then  to  any  propofition  may  be 
defined  a readinefs  to  affirm  it  to  be  true,  proceeding 
from  a clofe  afiociation  of  the  ideas  fuggefted  by  the 
propofition,  with  the  idea,  or  internal  feeling,  be- 
longing to  the  word  truth ; or  of  the  terms  of  the 
propofition  with  the  word  truth.  Rational  diflent 
is  the  oppofite  to  this.  This  aflent  might  be 
called  verbal;  but  as  every  perfon  fuppofes  himfelf 
always  to  have  fufficient  reafon  for  fuch  readinefs  to 
affirm  or  deny,  I rather  choofe  to  call  it  rational. 

Prabtical  aflent  is  a readinefs  to  abl  in  fuch  man- 
ner as  the  frequent  vivid  recurrency  of  the  rational 
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afient  difpofes  us  to  adt;  and  pradtical  difient  the  con- 
trary. 

Pradtical  afient  is  therefore  the  natural  and  necef- 
fary  confequence  of  rational,  \yhen  fufficiently  im- 
preffed.  There  are,-  however,  two  cautions  to  be 
fubjoined  here,  viz..  Firft,  That  fome  propofitions, 
mathematical  ones  for  inftance,  adnnit  only  of  a ra- 
tional afient,  the  pradtical  not  being  applied  to  them 
in  common  cafes.  Secondly,  That  the  pradtical  af- 
fent  is  fometimes  generated,  and  arrives  at  a high  de- 
gree of  {Length,  without  any  previous  rational  af- 
fent,  and  by  methods  that  have  little  or  no  connedtion 
with  it.  Yet  ftill  it  is  in  general,  much  influenced 
by  it,  and,  converfely,  exerts  a great  influence  upon  it. 
All  this  will  appear  more  clearly  when  we  come  to  the 
inftances. 

Let  us  next  inquire  into  the  caufes  of  rational  and 
pradtical  afient,  beginning  with  that  given  to  ma- 
thematical conclufions. 

Now  the  caufe  that  a perfon  affirms  the  truth  of 
the  propoficion,  twice  two  is  four , is  the  entire  coin- 
cidence of  the  vifible  or  tangible  idea  of  twice  two 
with  that  of  four,  as  irnpreffed  upon  the  mind  by  va- 
rious objedts.  We  fee  every  where,  that  twice  two 
and  four  are  only  different  names  for  the  fame  im- 
preffion.  And  it  is  mere  affociation  which  appro- 
priates the  word  truth,  its  definition,  or  its  internal 
feeling,  to  this  coincidence. 

\Ai  here  the  numbers  are  lb  large,  that  we  are  not 
able  to  form  any  diftinft  vifible  ideas  of  them,  as 
when  we  fay, 'that  12  times  12  is  equal  to  i44j  a 
coincidence  of  the  words  arifing  from  fome  method 
of  reckoning  up  12  times  12,  fo  as  to  conclude  with 
i44>  and  refembling  the  coincidence  of  words  which 
attends  the  juft-mentioned  coincidence  of  ideas  in  the 
Ampler  numerical  propofitions,  is  the  foundation 
of  our  rational  affent.  For  we  often  do,  and  miaht 
always  'verify  the  fimpleft  numerical  propofitions  %y 
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reckoning  up  the  numbers.  The  operations  of  ad- 
dition, fubtra&ion,  multiplication,  divifion,  and  ex- 
traction of  roots,  with  all  the  molt  complex  ones 
relating  to  algebraic  quantities,  confidered  as  the  ex- 
ponents of  numbers,  are  no  more  than  methods  of 
producing  this  coincidence  of  words,  founded  upon 
and  rifing  above  one  another.  And  it  is  mere  affo- 
ciation  again,  which  appropriates  the  word  truth  to 
the  coincidence  of  the  words,  or  fymbols,  that  de- 
note the  numbers. 

It  is  to  be  remarked,  however,  that  this  coinci- 
dence of  words  is,  by  thole  who  look  deeper  into 
things,  fuppofed  to  be  a certain  argument,  that  the 
vifible  ideas  of  the  numbers  under  confideration,. 
as  of  12  times  12,  and  144,  would  coincide,  as  much 
as  the  vifible  ideas  of  twice  two  and  four,  were  they 
as  clear  and  diftinct.  And  thus  the  real  and  abfolute 
truth  is  faid  by  fuch  perfons  to  be  as  great  in  complex 
numerical  propofitions,  as  in  the  fimpleft.  All  this 
agrees  with  what  Mr.  Locke  has  obferved  concerning 
numbers,  viz.  that  their  names  are  neceffary  in  or- 
der to  our  obtaining  diftinCt  ideas  of  them;  for  by 
diltinCt  ideas  he  muft  be  underftood  to  mean  proper 
methods  of  difbinguifhing  them  from  one  another,  fo 
as  to  reafon  juftly  upon  them.  He  cannot  mean 
diftinCl  vifible  ideas. 

In  geometry  there  is  a like  coincidence  of  lines, 
angles,  fpaces,  and  folid  contents,  in  order  to  prove 
them  equal  in  fimple  cafes.  Afterwards,  in  complex 
cafes,  we  fubftitute  the  terms  whereby  equal  things 
are  denoted  for  each  other,  alfo  the  coincidence  of 
the  terms,  for  that  of  the  vifible  ideas,  except  in 
the  new  Itep  advanced  in  the  propofition ; and  thus 
get,  a new  equality,  denoted  by  a new  coincidence  of 
Terms.  This  refembles  the  addition  of  unity  to  any 
number,  in  order  to  make  the  next,  as  of  1 to  20, 
in  order  to  make  21.  We  have  no  diflinft  vifible 
idea,  either  of  20  or  21  ; but  we  have  of  the  differ- 
ence 
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ence  between  them,  by  fancying  to  ourfelves  a con- 
fufed  heap  of  things  fuppofed  or  called  20  in  num- 
ber; and  then  farther  fancying  1 to  be  added  to  it. 
By  a 1 ike  procefs  in  geometry  we  arrive  at  the  de- 
monftration  of  the  molt  complex  propofitions. 

The  properties  of  numbers  are  applied  to  geome- 
try in  many  cafes,  as  when  we  demonftrate  a line 
or  fpace  to  be  half  or  double  of  any  other,  or  in 
any  other  rational  proportion  to  it. 

And  as  in  arithmetic  words  Hand  for  indiftind 
ideas,  in  order  to  help  us  to  reafon  upon  them  as 
accurately  as  if  they  were  diftind ; alfo  cyphers,  for 
words,  and  letters  for  cyphers,  both  for  the  fame 
purpofe ; fo  letters  are  put  for  geometrical  quan- 
tities alfo,  and  the  agreements  of  the  firfl  for  thofe 
of  the  laft.  And  thus  we  fee  the  foundation  upon 
which  the  whole  dadrine  of  quantity  is  built ; for  all 
quantity  is  expounded  either  by  number  or  exten- 
fion,  andi  their  common  and  foie  exponent  is  alge- 
bra. The  coincidence  of  ideas  is  the  foundation  of 
the  rational  affent  in  fimple  cafes  •,  and  that  of  ideas 
and  terms  together,  or  of  terms  alone,  in  complex 
ones.  This  is  upon  fuppofition  that  the  quantities 
under  confideration  are  to  be  proved  equal.  But,  if 
they  are  to  be  proved  unequal,  the  want  of  ’coinci- 
dence anfwers  the  fame  purpofe.  If  they  are  in  any 
numeral  ratio,  this  is  only  the  introduction  of  a new 
coincidence.  Thus,  if,  inftead  of  proving  A to  be 
equal  to  B , we  are  to  prove  it  equal  to  half  B,  the 
two  parts  of  B mull  coincide  with  each  other,  either 
in  idea  or  terms,  and  A with  one. 

And  thus  it  appears,  that  the  ufe  of  words  is  ne- 
ceflary  for  geometrical  and  algebraical  reafonings, 
as  well  as  for  arithmetical. 

We  may  fee  alfo,  that  affociation  prevails  irv  every 
part  of  the  precedes  hitherto  defcribed. 

But  thefe  are  not  the  only  caufes  of  giving  rational 
affent  to  mathematical  proportions,  as  this  is  defined 
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above.  The  memory  of  Laving  once  examined  and 
affented  to  each  dep  of  a demondration,  the  autho- 
rity of  an  approved  writer,  &c.  are  fufficient  to  gain 
our  affent,  though  we  underdand  no  more  than  the 
import  of  the  propofition ; nay,  even  though  we  do 
not  proceed  fo  far  as  this.  Now  this  is  mere  affoci- 
ation  again  ; this  memory,  authority,  &c.  being,  in 
innumerable  inflances,  affociated  with  the  before- 
mentioned  coincidence  of  ideas  and  terms. 

But  here  a new  circumdance  arifes.  For  memory 
and  authority  are  fometimes  found  to  midead  ; and 
this  Oppofite  coincidence  of  terms  puts  the  mind  into 
a date  of  doubt,  fo  that  fometimes  truth  may  recur, 
and  unite  itfelf  with  the  propofition  under  confider- 
ation,  fometimes  falfehood,  according  as  the  memo- 
ry, authority,  &c.  in  all  their  peculiar  circum (lances, 
have  been  affociated  with  truth  or  falfehood.  How- 
ever, the  foundation  of  affent  is  dill  the  fame.  I 
here  deferibe  the  fa£t  only.  And  yet,  fince  -this  fadt 
mud  always  follow  from  the  fixed  immutable  laws 
of  our  frame,  the  obligation  to  affent  (whatever  be 
meant  by  this  phrafe)  mud  coincide  with  the  faft. 

And  thus  a mathematical  propofition,  with  the  ra- 
tional affent  or  diffent  arifing  in  the  mind,  as  foon  as 
it  is  prefented  to  it,  is  nothing  more  than  a group  of 
ideas,  united  by  affociation,  i.  e.  than  a very  com- 
plex idea,  as  was  affirmed  above  of  propofitions  in 
general.  And  this  idea  is  not  merely  the  fum  of 
the  ideas  belonging  to  the  terms  of  the  propofi- 
tion, but  alfo  includes  the  ideas,  or  internal  feelings, 
whatever  they  be,  which  belong  to  equality,  coin- 
cidence, truth,  and,  in  fome  cafes,  thofe  of  utility, 
importance,  See. 

For  mathematical  propofitions  are,  in  fome  cafes, 
attended  with  a practical  affent,  in  the  proper  fenfe 
of  thefe  words ; as  when  a perfon  takes  this  or  that 
method  of  executing  a projected  defign,  in  confe- 
quence  of  fome  mathematical  propofition  affented  to 
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from  his  own  examination,  or  on  the  authority  of 
others.  Now,  that  which  produces  the  train  of  vo- 
luntary aftions,  here  denoting  the  practical  aflent,  is 
the  frequent  recurrency  of  ideas  of  utility  and  im- 
portance. Thele  operate  according  to  the  method  laid 
down  in  the  twentieth  propofition,  i.  e.  by  aflociation ; 
and  though  the  rational  aflent  be  a previous  requi- 
fite,  yet  the  degree  of  the  praftical  aflent  is  propor- 
tional to  the  vividnefs  of  thefe  ideas ; and  in  moft 
cafes  they  ftrengthen  the  rational  aflent  by  a reflex 
operation. 

Propofitions  concerning  natural  bodies  are  of  two 
kinds,  vulgar  and  fcientifical.  Of  the  firft  kind  are, 
that  milk  is  white , gold  yellow , that  a dog  barks , 
&c.  Thefe  are  evidently  nothing  but  forming  the 
prefent  complex  idea  belonging  to  material  objects 
into  a propofition,  or  adding  fome  of  its  common 
afiociates,  fo  as  to  make  it  more  complex.  There 
is  fcarce  room  for  diflent  in  luch  piopofitions,  they 
being  all  taken  from  common  appearances.  Or  if 
any  doubt  fhould  arife,  the  matter  muft  be  con- 
fidered  fcientifically.  The  aflent  given  to  thefe  pro- 
pofitions arifes  from  the  aflociations  of  the  terms,  as 
well  as  of  the  ideas  denoted  by  them. 

In  fcientifical  propofitions  concerning  natural  bo- 
dies a definition  is  made,  as  of  gold  from  its  pro- 
perties, fuppofe  its  colour,  and  fpecific  gravity,  and 
another  property  or  power  joined  to  them,  as  a con- 
fiant  or  common  affociate.  Thus  gold  is  faid  to  be 
duftile,  fixed,  or  foluble  in  aqua  regia.  Now  to 
perfon$,  who  have  made  the  proper  experiments  a 
fufficient  number  of  times,  thefe  words  fuggeft  the 
ideas  which  occur  in  thole  experiments,  and,  con- 
verefely,  are  fuggefled  by  them,  in  the  fame  manner 
as  the  vulgar  propofitions  above-mentioned  fuggeft 
and  are  fuggefted  by  common  appearances.  &But 
then,  if  they  be  fcientifical  perfons,  their  readinefs  to 
affirm,  that  gold  is  loluble  in  aqua  regia  univerfally, 
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arifes  alfo  from  the  experiments  of  others,  and  from 
their  own  and  other’s  obfervations  on  the  conftancy 
and  tenor  of  nature.  They  know,  that  the  colour, 
and  fpecific  gravity,  or  almoft  any  two  or  three  re- 
markable qualities  of  any  natural  body,  infer  the  reft, 
being  never  found  without  them.  This  is  a general 
truth  ; and  as  thefe  general  terms  are  obferved  to  coin- 
cide, in  fa£t,  in  a great  variety  of  inftances,  fo  they 
coincide  at  once  in  the  imagination,  when  applied 
to  gold,  or  any  other  natural  body,  in  particular. 
The  coincidence  of  general  terms  is  alfo  obferved 
to  infer  that  of  the  particular  cafes  in  many  inftances, 
befides  thofe  of  natural  bodies ; and  this  unites  the 
fubjeft  and  predicate  of  the  propofition,  gold  is  Joluble 
in  aqua  regia , farther  in  thofe  who  penetrate  ftill 
deeper  into  abftr^dt  fpeculations.  And  hence  we 
may  fee,  as  before,  Firft,  That  terms  or  words  are 
abfolutely  neceffary  to  the  art  of  reafoning  : Secondly, 
That  our  affent  is  here  alfo,  in  every  ftep  of  the 
procefs,  deducible  from  aflociation.  ' 

The  propofitions  formed  concerning  natural  bodies 
are  often  attended  with  a high  degree  of  practical 
affent,  arifing  chiefly  from  fome  fuppofed  utility 
and  importance,  and  which  is  no  ways  proportional 
to  the  foregoing,  or  other  fuch  like  allowed  caufes  of 
rational  affent.  And  in  fome  cafes  the  practical  af- 
fent takes  place  before  the  rational.  But  then,  after 
fome  time,  the  rational  affent  is  generated  and  cemented 
moft  firmly  by  the  prevalence  of  the  praftical.  This 
procefs  is  particularly  obfervable  in  the  regards  paid 
to  medicines,  i.  e.  in  the  rational  and  pra&ical  affent 
to  the  propofitions  concerning  their  virtues. 

It  is  to  be  obferved,  that  children,  novices,  un- 
learned perfons,  &c.  give,  in  many  cafes,  a practical 
affent  upon  a Angle  inftance;  and  that  this  arifes  from 
the  firft  and  fimpleft:  of  the  affociations  here  confi- 
dered.  The  influence  of  the  practical  affent  over 
the  rational  arifes  plainly  from  their  being  joined  toge- 
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ther  in  fo  many  cafes.  The  vividnefs  of  the  ideas 
arifing  from  the  fuppofed  utility,  importance,  &c. 
does  alfo  unite  the  fubjed  and  predicate  fooner  and 
clofer,  agreeably  to  what  has  been  obferved  in  the 
general  account  of  affociation. 

The  evidences  for  paft  fads  are  a man’s  own  me- 
mory, and  the  authority  of  others.  Thefe  are  the 
ufual  afiociates  of  true  paft  fads,  under  proper 
reftridions,  and  therefore  beget  the  readinefs  to 
affirm  a paft  fad  to  be  true,  i.  e.  the  rational  afient. 
The  integrity  and  knowledge  of  the  witnefies,  being 
the  principal  reftridion,  or  requifite,  in  the  accounts 
of  paft  fads,  become  principal  affociates  to  the  afient 
to  them  ; and  the  contrary  qualities  to  diffent. 

If  it  be  aflced.,  how  a narration  of  an  event, 
fuppofed  to  be  certainly  true,  fuppofed  doubtful,  or 
fuppofed  entirely  fiditious,  differs  in  its  effed  upon 
the  mind,  in  the  three  circumftances  here  alleged, 
the  words  being  the  fame  in  each,  I anfwer,  firft, 
in  having  the  terms  true,  doubtful , and  fictitious, 
with  a variety  of  ufual  afiociates  to  thefe,  and  the 
correfponding  internal  feelings  of  refped,  anxiety, 
diflike,  &c.  conneded  with  them  refpedively;  whence 
the  whole  effeds,  exerted  by  each  upon  the  mind, 
will  differ  confiderably  from  one  another.  Secondly, 
If  the  event  be  of  an  interefting  nature,  as  a great 
advantage  accruing,  the  death  of  a near  friend,  the 
affeding  related  ideas  will  recur  ofcener,  and,  by  fo 
recurring  agitate  the  mind  more,  in  proportion  to  the 
fuppofed  truth  of  the  event.  And  it  confirms  this, 
that  the  frequent  recurrency  of  an  interefting  event, 
fuppofed  doubtful,  or  even  fiditious,  does,  by  de- 
grees, make  it  appear  like  a real  one,  as  in  reveries, 
reading  romances,  feeing  plays,  &c.  The  affedion 
of  mind  may  be  called  the  pradical  affent  to  paft 
fads;  and  it  frequently  draws  after  it  the  rational,  as 
in  the  other  inftances  above  alleged. 
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The  evidence  for  future  fadts  is  of  the  fame  kind 
with  that  for  the  propofitions  concerning  natural  bo- 
dies, being  like  it,  taken  from  induction  and  ana- 
logy. This  is  the  caufe  of  the  rational  afient.  The 
pradtical  depends  upon  the  recurrericy  of  the  ideas, 
and  the  degree  of  agitation  produced  by  them  in  the 
mind.  Hence  reflection  makes  the  pradtical  afient: 
grow  for  a long  time  after  the  rational  is  arifen  to 
its  height]  or  if  the  practical  arifes  without  the  ra- 
tional, in  any  confiderable  degree,  which  is  often  the 
cafe,  it  will  generate  the  rational.  Thus  the  fan- 
guine  are  apt  to  believe  and  affert  what  they  hope, 
and  the  timorous  what  they  fear. 

There  are  many  fpeculative,  abftradted  propofitions 
in  logic,  metaphyfics,  ethics,  controverfial  divinity, 
&c.  the  evidence  for  which  is  the  coincidence  or 
analogy  of  the  abftradt  terms,  in  certain  particular 
applications  of  them,  or  as  confidered  in  their  gram- 
matical relations.  This  caufes  the  rational  afifent. 
As  to  the  pradtical  afifent  or  diffent,  it  arifes  from  the 
ideas  of  importance,  reverence,  piety,  duty,  ambi- 
tion, jealoufy,  envy,  felf-intereft,  &c.  which  inter- 
mix themfelves  in  thefe  fubjedts,  and,  by  doing  fo, 
in  fome  cafes  add  great  ftrength  to  the  rational  af- 
fent j.  in  others  deftroy  it,  and  convert  it  into  its 
oppofite. 

And  thus  it  appears,  that  rational  afient  has  dif- 
ferent caufes  in  propofitions  of  different  kinds,  and 
pradtical  likewife  j that  the  caufes  of  rational  are  alfo 
different  from  thofe  of  pradtical]  that  there  is  how- 
ever, a great  affinity,  and  general  refemblance,  in 
all  the  caufes  ] that  rational  and  pradtical  afient  exerc 
a perpetual  reciprocal  effedt  upon  one  another]  and 
confequently,  that  the  ideas  belonging  to  afient  and 
diffent,  and  their  equivalents  and  relatives,  are 
highly  complex  ones,  unlefs  in  the  cafes  of  very  fim- 
ple  propofitions,  fuch  as  mathematical  ones.  For, 
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befides  the  coincidence  of  ideas  and  terms,  they  in- 
clude in  other  cafes,  ideas  of  utility,  importance, 
refpeft,  difrefpedt,  ridicule,  religious  affedtions,  hope, 
fear,  &c.  and  bear  fome  grofs  general  proportion 
to  the  vividnefs  of  thefe  ideas. 

Cor.  1.  When  a perfon  fays  video  meliora  pro- 
hoque>  deteriora  fequor ; it  ftiews  that  the  rational  and 
pradtical  aflent  are  at  variance,  that  they  have  oppo- 
fite  caufes,  and  that  neither  of  thefe  has  yet  deftroyed 
the  other. 

Cor.  2.  The  rational  and  pradlical  faith  in  reli- 
gious matters  are  excellent  means  of  begetting  each 
other. 

Cor.  3.  Vicious  men,  i.  e.  all  perfons  who  want 
practical  faith,  mud  be  prejudiced  againft  the  hifto- 
rical  and  other  rational  evidences  in  favour  of  revealed 
religion. 

Cor.  4.  It  is  impoffible  any  perfon  fhould  be  fo 
fceptical,  as  not  to  have  the  complex  ideas  denoted  by 
aflent  and  difient  afibciated  with  a great  variety  of 
propofitions,  in  the  fame  manner,  as  in  other  perfons; 
juft  as  he  muft  have  the  fame  ideas  in  general  affixed 
to  the  words  of  his  native  language,  as  other  men 
have.  A pretended  fceptic  is  therefore  no  more  than 
a perfon  who  varies  from  the  common  ufage  in  his 
application  of  a certain  fet  of  words,  viz.  truth,  cer- 
tainty, aflent,*  difient,  &c. 

Cor.  5.  As  there  is  a foundation  for  unity  arnongft 
mankind  in  the  ufe  and  application  of  words,  fo 
there  is  for  a unity  in  the  aflent,  or  complex  ideas 
belonging  to  propofitions;  and  a philofophical  lan- 
guage, or  any  other  method  of  bringing  about  the 
firft  unity,  would  much  conduce  to  this.  A careful 
examination  of  things,  of  the  world  natural,  the  hu- 
man mind,  the  fcriptures,  would  conduce  much  alfo. 
But  candour,  fimplicity,  and  an  humble  ienfe  of  our 
own  .gnorance,  which  may  be  called  a religious  or 
chriftian  fcepticilm,  is  the  principal  requifice,  and 
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that  without  vvhich  this  part  of  the  confufion  at  Babel 
can  never  be  remedied.  When  religion  has  Equally 
and  fully  abforbed  different  perfons,  fo  that  God  is,  in 
refpect  of  them,  all  in  all>  as  far  as  the  prefent  con- 
dition of  mortality  will  permit,  their  practical  aflent 
muft  be  the  fame  ; and  therefore  their  rational  cannot 
differ  long  or  widely. 

The  ideas  and  internal  feelings  which  arife  in  the 
mind,  from  words  and  propofitions,  may  be  com- 
pared to,  and  illuftrated  by,  thofe  which  the  ap- 
pearances of  different  perfons  excite.  Suppofe  two 
perfons,  A and  B,  to  go  together  into  a crowd,  and 
there  each  of  them  to  fee  a variety  of  perfons  whom 
he  knew  in  different  degrees,  as  well  as  many  utter 
ftrangers.  A would  not  have  the  fame  ideas,  and 
affociations  raifed  in  him  from  viewing  the  jfcveral 
faces,  dreffes,  &c.  of  the  perfons  in  the  crowd,  as 
B , partly  from  his  having  a different  knowledge 
of,  and  acquaintance  with  them ; partly  from  dif- 
ferent predifpofitions  to  approve  and  difapprove.  But 
let  A and  B become  equally  acquainted  with  them 
and  acquire,  by  education  and  affociation,  the  fame 
predifpofitions  of  mind,  and  then  they  will  at  laft 
make  the  fame  judgment  of  each  of  the  perfons 
whom  they  fee. 

Colt.  6. . Religious  controverfies  concerning  ab- 
ftract  propofitions  arife  generally  from  the  different 
degrees  of  refpect  paid  to  terms  and  phrafes,  which 
conduce  little  or  nothing  to  the  generation  of  practi- 
cal faith,  or  of  love  to  God,  and  trufl  in  him  through 
Chrift. 
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PROP.  LXXXVII. 

To  deduce  Rules  for  the  Afcertainment  of  Truth , and 

Advancement  of  Knowledge , from  the  mathematical 

Methods  of  confidering  Quantity. 

This  is  done  in  the  doctrine  of  chances,  with  re- 
fped  to  the  events  there  confidered.  And  though 
we  feldom  have  fuch  precife  data,  in  mixed  fciences 
as  are  there  ailiimed,  yet  there  are  two  remarks  of 
very  general  ufe  and  application,  deducible  from 
the  dodrine  of  chances. 

Thus,  Firft,  If  the  evidences  brought  for  any  pro- 
pofition,  fad,  &c.  be  dependent  on  each  other,  fo 
that  the  firft  is  required  to  fupport  the  fecond,  the 
fecond  to  fupport  the  third,  &c.  i.  e.  if  a failure  of 
any  one  of  the  evidences  renders  all  the  reft  of  no 
value,  the  feparate  probability  of  each  evidence  muft 
be  very  great,  in  order  to  make  the  propofition  cre- 
dible ; and  this  holds  fo  much  the  more,  as  the  de- 
pendent evidences  are  more  numejous.  For  in- 

ftance,  if  the  value  of  each  evidence  be  — , and  the 

a 

number  of  evidences  be  n , then  will  the  refulting 
probability  be  I here  fuppofe  abfolute  certainty 

to  be  denoted  by  i ; and  confequently,  that  a can  ne- 
ver be  lefs  than  i.  Now  it  is  evident,  that  — l—  de- 

a n 

creafes  with  every  increafe  both  of  a and  n. 

Secondly,  If  the  evidences  brought  for  any  pro- 
pofition, fad,  &c.  be  independent  on  each  other,  i.  e. 
if  they  be  not  neceflary  to  fupport  each  other,  but 
concur,  and  can,  each  of  them,  when  eftablifhed  upon 
its  own  proper  evidences,  be  applied  diredly  to  efta- 
blifh  the  propofirion,  fad,  &c.  in  queftion,  the  de- 
ficiency in  the  probability  of  each  muft  be  very  great, 
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in  order  to  render  the  propofition  perceptibly  doubt- 
ful ; and  this  holds  fo  much  the  more,  as  the  evi- 
dences are  more  numerous.  For  inftance,  if  the  evi- 
dences be  all  equal,  and  the  common  deficiency  in 

each  be  — , if  alfo  the  number  of  evidences  be  n as 

a 

before,  the  deficiency  of  the  refulting  probability  will  be 
no  more  than  — which  is  pradtically  nothing,  where 


an 


a and  n are  confiderable.  Thus  if  a and  n be  each 
equal  to  io,  — — will  be 


or  only  i in 

ten  thoufand  millions ; a deficiency  from  certainty, 
which  is  utterly  imperceptible  to  the  human  mind. 

It  is  indeed  evident,  without  having  recourfe  to 
the  dodtrine  of  chances,  that  the  dependency  of 
evidences  makes  the  refulting  probability  weak,  their 
independency  firong.  Thus  a report  paffing  from  one 
original  author  through  a variety  of  fuccefiive  hands 
lofes  much  of  its  credibility,  and  one  attefted  by  a 
variety  of  original  witnefTes  gains,  in  both  cafes, 
according  to  the  number  of  fuccefiive  reporters,  and 
original  witnefTes,  though  by  no  means  proportion- 
ably  thereto.  This  is  the  common  judgment  of  man- 
kind, verified  by  obfervation  and  experience.  But 
the  mathematical  method  of  confidering  thefe  things 
is  much  more  precife  and  fatisfadtory,  and  differs 
from  the  common  one,  juft  as  the  judgment  made  of 
the  degrees  of  heat  by  the  thermometer  does  from 
that  made  bv  the  hand. 

J 

We  may  thus  alfo  fee  in  a fhorter  and  fimpler  way, 
that  the  refulting  probability  may  be  lufficiently  ftrong 
in  dependent  evidences,  and  of  little  value  in  inde- 
pendent ones,  according  as  the  feparate  probability  of 
each  evidence  is  greater  or  lefs.  Thus  the  principal 
fadts  of  ancient  hiftory  are  not  lefs  probable  practi- 
cally now,  than  ten  or  fifteen  centuries  ago,  nor  lefs  fo 

then, 
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then,  than  in  the  times  immediately  fucceeding  j 
becaui'e  the  diminution  of  evidence  in  each  century  is 

imperceptible.  For,  if  ~ be  equal  to  1,  ~~  will  be 
equalto  1 alfo;  and  if  the  deficiency  of  ~ from  1 

he  extremely  final!,  that  of  will  be  extremely  fmall 

alfo,  unlefs  n be  extremely  great.  And  for  the  fame 
reafon  a large  number  of  weak  arguments  proves 

little  i for  — the  deficiency  of  each  argument,  being 

extremely  great,  > the  refulting  deficiency  of  inde- 
pendent evidences,  will  be  extremely  great  alfo. 

It  appears  likewife,  that  the  inequality  of  the  fepa- 
rate  evidences  does  not  much  afiedt  this  reafoning. 
In  like  manner,  if  the  number  of  evidences,  depen- 
dent or  independent,  be  great,  we  may  make  great 
conceflions  as  to  the  feparate  values  of  each.  Again, 
a ftrong  evidence  in  dependent  ones  can  add  nothing, 
but  muft  weaken  a little ; and,  after  a point  is  well 
fettled  by  a number  of  independent  ones,  all  that  come 
afterwards  are  ufelefs,  becaufe  they  can  do  no  more 
tnan  remove  the  imperceptible  remaining  defici- 
ency, &c.  And  it  will  be  of  great  ufe  to  purfue  thefe, 
and  luch  like  deductions,  both  mathematically,  and 
by  applying  them  to  proper  inftances  feledted  from  the 
fciences,  and  from  common  life,  in  order  to  remove 
certain  prejudices,  which  the  ufe  of  general  terms, 
and  ways  of  fpeaking,  with  the  various  alfociations 
adhering  to  them,  is  apt  to  introduce  and  fix  upon 
the  mind.  It  cannot  but  afiift  us  in  the  art  of  reafon- 
ing, thus  to  take  to  pieces,  recompofe  and  afcertain 
our  evidences. 

If  it  be  afked,  upon  what  authority  abfolute  cer- 
tainty is  reprefented  by  unity,  and  the  feveral  decrees 
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of  probability  by  fradions  lefs  than  unity,  in  the 
dodrine  of  chances  ? Alfo,  upon  what  authority  the 
reafoning  ufed  in  that  dodrine  is  transferred  to  other 
fubjeds,  and  made  general,  as  here  propofed  ? I 
anfwer,  that  no  perfon  who  weighs  thefe  matters 
carefully,  can  avoid  giving  his  afient;  and  that 
this  precludes  all  objedions.  No  fceptic  would, 
in  fad,  be  fo  abfurd  as  to  lay  i to  i,  where  the 
dodrine  of  chances  determines  the  probability  to  be 
equal  on  each  fide ; and  therefore  we  may  be  fure, 
that  he  gives  a pradical  aflent  at  leaft  to  the  dodrine 
of  chances. 

Mr.  de  Moivre  has  (hewn,  that  where  the  caufes 
of  the  happening  of  an  event  bear  a fixed  ratio  to  thofe 
of  its  failure,  the  happenings  muft  bear  nearly  the 
fame  ratio  to  the  failures,  if  the  number  of  trials 
be  fufficient ; and  that  the  laft  ratio  approaches  to 
the  firft  indefinitely,  as  the  number  of  trials  in- 
creafes.  This  may  be  confidered  as  an  elegant 
method  of  accounting  for  that  order  and  proportion, 
which  we  every  where  fee  in  the  phenomena  of  na- 
ture. The  determinate  fhapes,  fizes,  and  mutual 
adions  of  the  conflituent  particles  of  matter,  fix  the 
ratios  between  the  caufes  for  the  happenings,  and 
the  failures ; and  therefore  it  is  highly  probable,  and 
even  neceffary,  as  one  may  fay,  that  the  happenings 
and  failures  fhould  perpetually  recur  in  the  fame  ra- 
tio to  each  other  nearly,  while  the  circumftances 
are  the  fame.  When  the  circumftances  are  altered, 
then  new  caufes  take  place ; and  confequently  there 
muft  be  a new,  but  fixed  ratio,  between  the  happen- 
ings and  the  failures.  Let  the  firft  circumftances  be 
called  Ay  the  new  ones  B.  If  now  the  fuppofition  be 
made  fo  general,  as  equally  to  take  in  both  A and 
By  the  ratio  of  the  happenings  and  failures  will  not 
be  fuch  as  either  A or  B required.  But  (till  it  will 
tend  to  a precifenels,  juft  as  they  did,  fince  the  fum 
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of  the  caufes  of  the  happenings  muft  bear  a fixed 
ratio  to  the  fum  of  the  caufes  of  the  failures. 

An  ingenious  friend  has  communicated  to  me  a 
folution  of  the  inverfe  problem,  in  which  he  has  fhewn 
what  the  expectation  is,  when  an  event  has  happened 
p times,  and  failed  q times,  that  the  original  ratio  of 
the  caufes  for  the  happening  or  failing  of  an  event 
ftiould  deviate  in  any  given  degree  from  that  of p to 
q.  And  it  appears  from  this  folution,  that  where  the 
number  of  trials  is  very  great,  the  deviation  muft  be 
inconfiderable : which  (hews  that  we  may  hope  to 
determine  the  proportions,  and,  by  degrees,  the 
whole  nature,  of  unknown  caufes,  by ' a fufficient  ob- 
lervation  of  their  effedls. 

The  inferences  here  drawn  from  thefe  two  pro- 
blems are  evident  to  attentive  perfons,  in  a grofs  ge- 
neral way,  from  common  methods  of  reafoning. 

Let  us,  in  the  next  place,  confider  the  Newtonian 
differential  method,  and  compare  it  with  that  of  argu- 
ing from  experiments  and  obfervations,  by  indudtion 
and  analogy.  This  differential  method  teaches, 
having  a certain  number  of  the  ordinates  of  any  un- 
known curve  given  with  the  points  of  the  abfcifs  on 
which  they  ftand,  to  find  out  fuch  a general  law  for 
this  curve,  i.  e.  fuch  an  equation  expreffmg  the  re- 
lation of  an  ordinate  and  abfcifs  in  all  magnitudes  of 
the  abfcifs,  as  will  fuic  the  ordinates  and  points  of 
the  abfcifs  given,  in  the  unknown  curve  under  con- 
fideration.  Now  here  we  may  fuppofe  the  given 
ordinates  (landing  upon  given  points  to  be  analogous 
to  effects,  or  the  refults  of  various  experiments  in 
given  circumftances,  the  abfcifs  analogous  to  all  pof- 
lible  circumftances,  and  the  equation  afforded  by  the 
differential  method  to  that  law  of  aftion,  which,  be- 
ing  uppofed  to  take  place  in  the  given  circumftances, 
produces  the  given  effedts.  And  as  the  ufe  of  the 
ifterential  method  is  to  find  the  lengths  of  ordinates 
non  given,  Handing  upon  points  of  the  abfcifs  that 
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are  given,  by  means  of  the  equation,  fo  the  ufe  of 
attempts  to  make  general  conclufions  by  induction 
and  analogy,  from  particular  effefts  or  phaenomena, 
is  to  enable  us  to  predidt  other  phaenomena  .in  differ- 
ent given  circumftances,  by  applying  the  general 
law  or  conclufion  to  thefe  circumftances. 

This  parallel  is  the  more  pertinent  and  inftrudlive, 
inafmuch  as  the  mathematical  conclufion  drawn  by 
the  differential  method,  though  formed  in  a way  that 
is  ftridtly  juft,  and  fo  as  to  have  the  greateft  poflible 
probability  in  its  favour,  is,  however  liable  to  the 
lame  uncertainties,  both  in  kind  and  degree,'  as  the 
general  maxims  of  natural  philofophy  drawn  from 
natural  hiftory,  experiments,  &c. 

If  many  ordinates  be  given  ; if  the  diftances  of 
the  points  of  the  abfcifs,  on  which  they  ftand,  be  equal 
and  fmall ; if  the  ordinate  required  lie  amongft  them, 
or  near  them ; and  if  there  be  reafon  to  think,  that 
the  curve  itfelf  is  formed  according  to  fome  fimple, 
though  unknown  law ; then  may  we  conclude,  that 
the  new  ordinate,  determined  by  the  equation,  does 
not  vary  far  from  the  truth.  And  if  the  refulting 
equation  be  fimple,  and  always  the  fame,  from  what- 
ever given  ordinates  it  be  extra&ed,  there  is  the  greateft 
reafon  to  think  this  to  be  the  real  original  law  or 
equation  of  the  curve;  and  confequently  that  all  its 
points  and  properties  may  be  determined  with  perfect 
exadtnefs  by  means  of  it : whereas,  if  the  given  ordi- 
nates be  few,  their  diftances  great  or  unequal,  the 
ordinate  required  confiderably  diftant  from  many  or 
moft  of  them,  the  unknown  curve  be  a line  drawn 
at  hazard,  and  the  refulting  equation  very  different 
where  different  ordinates  are  given,  though  their  num- 
ber be  the  fame,  there  will  be  little  probability  of  de- 
termining the  new  ordinate  with  exadlnefs ; however, 
Hill  the  differential  method  affords  us  the  greateft  pro- 
bability which  the  data  permit  in  fuch  cafes. 
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In  like  manner,  if  the  experiments  or  obfervations 
be  many,  their  circumftances  nearly  related  to  each 
other,  and  in  a regular  feries,  the  circumftances  of 
the  effect  to  be  inveftigated  nearly  related  to  them  ; 
all'o,  if  the  real  caufe  may  be  fuppofed  to  produce 
thefe  effects,  by  the  varieties  of  fome  fimple  law, 
the  method  of  induction  and  analogy  will  carry  great 
probability  with  it.  And  if  the  general  conclufion 
or  law  be  fimple,  and  always  the  fame,  from  what- 
ever phenomena  it  be  deduced,  fuch  as  the  three 
laws  of  nature,  the  doctrines  of  gravitation,  and 
of  the  different  refrangibility  of  light ; or,  to  go 
ftill  higher,  by  taking  a mathematical  inftance,  the 
law  for  finding  the  coefficients  of  the  integral  powers 
of  a binomial,  deduced  from  mere  trials  in  various 
powers ; there  can  fcarce  remain  any  doubt,  but  that 
we  are  in  poffeffion  of  the  true  law  inquired  after, 
fo  as  to  be  able  to  predict  with  certainty,  in  all  cafes 
where  we  are  matters  of  the  method  of  computation, 
or  applying  it  j and  have  no  reafon  to  fufpect,  that 
other  unknown  laws  interfere.  But,  if  the  given 
phaenomena  be  few,  their  circumftances  very  dif- 
ferent from  each  other,  and  from  thofe  of  the  effect 
to  be  predicted ; if  there  be  reafon  to  fuppofe,  that 
many  caufes  concur  in  the  producing  thefe  pbasno- 
mena,  fo  that  the  law  of  their  production  muft  be 
very  complex;  if  a new  hypothefis  be  required  to 
account  for  every  new  combination  of  thefe  pheno- 
mena ; or,  at  leaft,  one  that  differs  confiderably  from 
itfeif;  the  beft  hypothefis  which  we  can  form,  i.  e. 
the  hypothefis  which  is  moft  conformable  to  all  the 
phenomena,  will  amount  to  no  more  than  an  uncertain 
conjecture;  and  yet  ftill  it  ought  to  be  preferred  to  all 
others,  as  being  the  beft  that  we  can  form. 

. inftantaneous  and  neceffary  coalefcence  of 

ideas,  which  makes  intuitive  evidence,  may  be  con- 
fidered  as  the  higheft  kind  of  induction,  and  as  amount- 
ing to  a perfect  coincidence  of  the  effect  concluded 
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with  thole  from  which  it  is  concluded.  This  takes 
place  only  in  mathematics.  Thus  we  infer  that  2 
and  2 make  4,  only  from  prior  inftances  of  having 
adualiy  perceived  this,  and  from  the  neceffary  coin- 
cidence of  all  thefe  inftances  with  all  other  poffible 
ones  of  2 and  2.  Mathematical  demonftrations  are 
made  up  of  a number  of  thefe,  as  was  obferved 
above. 

Where  the  inftances  from  whence  the  indudion  is 
made  are  alike,  as  far  as  we  know,  to  that  under 
confideration,  at  leaft  in  all  things  that  affed  the 
prcfent  inquiry,  it  affords  the  higheft  probability,  and 
may  be  termed  indudion,  in  the  proper  fenfe  of  the 
word.  Thus  we  infer,  that  the  bread  before  us  is 
nutritive  and  wholefome,  becaufe  its  fmell,  tafte, 
ingredients,  manner  of  compofition,  &c.  are  the 
fame  as  thofe  of  other  bread,  which  has  often  before 
been  experienced  to  be  fo. 

But,  if  the  inftance  under  confideration  be  in  fome 
refpeds  like  the  foregoing  ones,  in  others  not,  this 
kind  of  proof  is  generally  termed  one  taken  from 
analogy.  Thus,  if  we  argue  from  the  ufe  and  adion 
of  the  ftomach  in  one  animal  to  thofe  in  another, 
fuppofed  to  be  unknown,  there  will  be  a probable 
hazard  of  being  miftaken,  proportional  in  general  to 
the  known  difference  of  the  two  animals,  as  well  as 
a probable  evidence  for  the  truth  of  part,  at  leaft, 
of  what  is  advanced,  proportional  to  the  general  re- 
femblance  of  the  rwo  animals.  But  if,  upon  exami- 
nation, the  ftomach,  way  of  feeding,  &c.  of  the  fe- 
cond  animal  fhould  be  found,  to  fenfe,  the  fame  as  in 
the  firft,  the  analogy  might  be  confidered  as  an  in- 
dudion  properly  fo  called,  at  leaft  as  approaching  to 
it;  for  precife  limits  cannot  be  fixed  here.  If  the 
fecond  animal  be  of  the  fame  fpecies,  allb  of  the 
fame  age,  fex,  &c.  with  the  firft,  the  indudion  be- 
comes perpetually  of  a higher  and  a higher  order, 
approaching  more  and  more  to  the  coincidence,  which 
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obtains  in  mathematical  evidences,  and  yet  never  be- 
ing able  entirely  to  arrive  at  it.  But  then  the  differ- 
ence, being  only  an  infinitefimal  fraction,  as  it  were, 
becomes  nothing  to  all  practical  purpofes  whatfoever. 
And  if  a man  confiders  farther,  that  it  would  be  hard 
to  find  a demonftration,  that  he  does  not  miftake  the 
plained  truths  ■,  this  leffens  the  difference  theoretically 
alfo. 

It  is  often  in  our  power  to  obtain  an  analogy  where 
we  cannot  have  an  induction  j in  which  cafe  reafon- 
ing  from  analogy  ought  to  be  admitted ; however, 
with  all  that  uncertainty  which  properly  belongs  to 
it,  confidered  as  more  or  lefs  diftant  from  induction, 
as  built  upon  more  or  fewer  dependent  or  indepen- 
dent evidences,  &c.  analogy  may  alfo  in  all  cafes, 
be  made  ufe  of  as  a guide  to  the  invention.  But 
coincidence  in  mathematical  matters,  and  induction 
in  others,  wherever  they  can  be  had,  muff  be  fought 
for  as  the  only  certain  tells  of  truth.  However,  in- 
duction feems  to  be  a very  fufficient  evidence  in  fome 
mathematical  points,  affording  at  leaft  as  much  evi- 
dence there  as  in  natural  philolophy ; and  may  be 
fafely  relied  on  in  perplexed  cafes,  fiich  as  complex 
feriefes,  till  fatisfa<5tory  demonftrations  can  be  had. 

The  analogous  natures  of  all  the  things  about  us, 
are  a great  affiftance  in  decyphering  their  properties, 
powers,  laws,  &c.  inafmuch  as  what  is  minute  or  ob- 
fcure  in  one  may  be  explained  and  illuftrated  by  the 
analogous  particular  in  another,  where  it  is  large  and 
clear.  And  thus  all  things  becortie  comments  on 
each  other  in  an  endlefs  reciprocation. 

When  there  are  various  arguments  for  the  fame 
thing  taken  from  induction  or  analogy,  they  may 
all  be  confidered  as  fupporting  one  another  in  the 
fame  manner  as  independent  evidences.  Thus,  if  ic 
could  be  Ihewed,  that  the  human  underltandin^  is 
entirely  dependent  on  affociation  (as  is  remarked  in 
this  and  the  laft  feCtion),  the  many  analogies  and 
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connections  between  the  underftanding  and  affections, 
as  thefe  terms  are  commonly  underftood  and  contra- 
diftinguifhed  by  writers,  would  make  it  very  pro- 
bable, that  affociation  prefides  in  the  fame  manner  in 
the  generation  of  the  affeCtions  j and  vice  verja. 
And  the  more  analogies,  and  mutual  connections,  be- 
tween the  underftanding  and  affeCtions,  were  pro- 
duced, fo  many  more  independent  or  concurrent  evi- 
dences would  there  be  for  this  prevalence  of  affocia- 
tion  in  one,  admitting  it  in  the  other.  But,  if  now  it 
be  fhewn  farther,  that  the  underftanding  and  affec- 
tions are  not  really  diftinCt  things,  but  only  different 
names,  which  we  give  to  the  fame  kind  of  motions 
in  the  nervous  fyftem,  on  account  of  a difference  in 
degree,  and  other  differences  which  it  would  be  te- 
dious here  to  enumerate,  but  which  make  no  differ- 
ence in  refpeCt  of  the  power  of  affociation,  then  all 
the  arguments  from  analogy  are  transformed  into 
one  of  induction  j which,  however,  is  ftronger  than 
the  united  force  of  them  all.  For  now  it  may  be 
fliewed,  that  affociation  inuft  prevail  in  each  motion 
in  the  brain,  by  which  affeCtion  is  expounded,  from 
a large  induction  of  particulars,  in  which  it  prevails 
in  the  generation  of  ideas,  or  of  the  motions  by 
which  they  are  expounded,  and  which  we  fuppofe  to 
be  proved  to  be  of  the  fame  kind  with  thofe  that  ex- 
pound the  affeCtions.  Thus  alfo  inductions  may  be 
taken  from  the  fmell  and  tafte  of  bread,  to  prove  it 
wholefome;  which  would  both  be  transformed  into 
one  fimple  argument  ftronger  than  both,  could  we  fee 
the  internal  conftitution  of  the  fmall  parts  of  the 
bread,  from  whence  its  fmell,  and  tafte,  and  whole- 
fomenefs,  are  all  derived.  Thus,  again,  all  the  argu- 
ments of  induction  for  the  manner  of  extracting  the 
fquare  root  in  numbers  vanifh  into  the  fingle  de- 
monftrative  proof,  as  foon  as  this  is  produced.  And 
the  great  bufinefs  in  all  branches  of  knowledge  is  thus 
to  reduce,  unite,  and  fimplify  our  evidences  j fo  as 
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that  the  one  refulting  proof,  by  being  of  a higher 
order,  fhall  be  more  than  equal  in  force  to  all  the 
concurrent  ones  of  the  inferior  orders. 

Having  now  confidered  in  what  manner  the  doc- 
trine  of  chances,  and  the  Newtonian  differential  me- 
thod, may  fej;ve  to  fhew  in  general  the  value  of  de- 
pendent and  independent  or  concurrent  evidences, 
and  the  probability  of  general  conclufions  formed  by 
indudion  and  analogy ; let  us  next  inquire  by  what 
means  we  are  to  form  thefe  general  conclufions,  and 
difcover  their  evidences.  Now  the  different  me- 
thods of  doing  this  may  be  faid  to  refemble  refpec- 
tively  the  rule  of  falfe  in  common  arithmetic ; the 
algebraic  methods  of  bringing  the  unknown  quantity 
into  an  equation,  under  a form  capable  of  all  the 
algebraic  operations,  addition,  fubtradion,  &c.  the 
algebraic  methods  of  finding  the  roots  of  equations 
of  the  higher  orders  by  approximation ; and  the  art 
of  decyphering : all  which  four  methods  bear  alfo  a 
confiderable  refemblance  to  each  other.  I will  con- 
fider  them  in  order,  and  endeavour  to  fhew  how  ana- 
logous methods  may  be  introduced  into  the  fciences 
in  general,  to  advantage. 

Firft,  then.  As,  according  to  the  rule  of  falfe,  the 
arithmetician  fuppofes  a certain  number  to  be  that 
which  is  fought  for ; treats  it  as  if  it  was  that ; and 
finding  the  deficiency  or  overplus  in  the  conclufion, 
redifies  the  error  of  his  firft  pofition  by  a propor- 
tional addition  or  fubtradion,  and  thus  folves  the 
problem  ; fo  it  is  ufeful  in  inquiries  of  all  kinds,  to 
try  all  fuch  fuppofitions  as  occur  with  any  appear- 
ance of  probability,  to  endeavour  to  deduce  the  real 
phenomena  from  them  ; and  if  they  do  not  anfwer 
in  fome  tolerable  meafure,  to  rejed  them  at  once  ; or 
if  they  do,  to  add,  expunge,  corred,  and  improve, 
till  we  have  brought  the  hypothefis  as  near  as  we 
can  to  an  agreement  with  nature,  After  this  it 
muft  be  left  to  be  farther  correded  and  improved, 
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or  entirely  difproved,  by  the  light  and  evidence  re- 
flected upon  it  from  the  contiguous,  and  even,  in  fome 
meafure,  from  the  remote  branches  of  other  fciences. 

Were  this  method  commonly  ufed,  we  might  foon 
expedt  a great  advancement  in  the  fciences.  It  would 
much  abate  that  unreafonable  fondnefs,  which  thofe 
who  make  few  or  no  diftindt  hypothecs**  have  for 
fuch  confufed  ones  as  occur  accidentally  to  their  ima- 
ginations, and  recur  afterwards  by  affociation.  For 
the  ideas,  words,  and  reafonings,  belonging  to  the 
favourite  hypothefis,  by  recurring,  and  being  much 
agitated  in  the  brain,  heat  it,  unite  with  each  other, 
and  fo  coalefce  in  the  fame  manner,  as  genuine  truths 
do  from  indudtion  and  analogy.  Verbal  and  gram- 
matical analogies  and  coincidences  are  advanced  into 
real  ones  and  the  words  which  pafs  often  over  the 
ear,  in  the  form  of  fubjedt  and  predicate,  are  from 
the  influence  of  other  aflociations  made  to  adhere  to- 
gether infenfibly,  like  fubjedts  and  predicates,  that 
have  a natural  connedtion.  It  is  in  vain  to  bid  an  in- 
quirer form  no  hypothefis.  Every  phenomenon  will 
fuggeft  fomething  of  this  kind  , and,  if  he  does  not 
take  care  to  date  fuch  as  occur  fully  and  fairly,  and 
adjuft  them  one  to  another,  he  may  entertain  a con- 
futed inconfiftent  mixture  of  all,  of  fidlitious  and  real, 
poflible  and  impoflible  ; and  become  fo  perfuaded  of 
it,  as  that  counter  aflociations  fhall  not  be  able  to 
break  the  unnatural  bond.  But  he  that  forms  hypothefes 
from  the  firft,  and  tries  them  by  the  fadts,  foon  rejedls 
the  moft  unlikely  ones ; and,  being  freed  from  thefe, 
is  better  qualified  for  the  examination  of  thofe  that  are 
probable.  He  will  alfo  confute  his  own  pofitions  fo 
often,  as  to  fludluate  in  equil i brio,  in  refpedt  of  pre- 
judices, and  fo  be  at  perfedt  liberty  to  follow  the 
ftrongeft  evidences. 

In  like  manner,  the  frequent  attempts  to  make  an 
hypothefis  that  fhail  fuit  the.  phenomena,  muff  im- 
prove a man  in  the  method  of  doing  this  and  be- 
get 
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get  in  him  by  degrees  an  imperfed  pradical  art,  juft 
as  algebraifts  and  decypherers,  that  are  much  verfed 
in  pradice,  are  poffeffed  of  innumerable  fubordinate 
artifices,  befides  the  principal  general  ones,  that  are 
taught  by  the  eftablifhed  rules  of  their  arts;  and  thefe, 
though  of  the  greateft  ufe  to  themfelves,  can  fcarce 
be  explained  or  communicated  to  others.  Thefe  ar- 
tifices may  properly  be  referred  to  the  head  of  fadi- 
tious  fagacity,  being  the  refult  of  experience,  and  of 
imprefiions  often  repeated,  with  fmall  variations  from 
the  general  refemblance. 

Laftly,  The  frequent  making  of  hypothefes,  and 
arguing  from  them  fynthetically,  according  to  the  fe- 
veral  variations  and  combinations  of  which  they  are 
capable,  would  fuggeft  numerous  phaenomena,  that 
otherwife  efcape  notice,  and  lead  to  experimenta 
crucis , not  only  in  refped  of  the  hypothecs  under 
confideration,  but  of  many  others.  The  variations 
and  combinations  juft  mentioned  fuggeft  things  to 
the  invention  which  the  imagination  unaffifted  is  far 
unqual  to ; juft  as  it  would  be  impofiible  for  a man 
to  write  down  all  the  changes  upon  eight  bells,  unlefs 
he  had  fome  method  to  dired  him. 

But  this  method  of  making  indefinite  hypothefes, 
and  trying  them,  is  far  too  laborious  and  mortifying 
for  us  to  hope,  that  inquirers  will  in  general  purfue 
it.  It  would  be  of  great  ufe  to  fuch  as  intend  to  pur- 
fue it,  to  make  hypothefes  for  the  phenomena,  whofe 
theories  are  well  afcertained ; fuch  as  thofe  of  the 
circulation  of  the  blood,  of  the  preffure  of  the  air, 
of  the  different  refrangibility  of  the  rays  of  light, 
&c.  and  fee  how  they  are  gradually  compelled  into 
the  right  road,  even  from  wrong  fuppofitions  fairly 
compared  with  the  phenomena.  This  would  habi- 
tuate the  mind  to  a right  method,  and  beget  the 
faditious  fagacity  above-mentioned. 

1 he  fecond  of  the  four  methods  propofed  is,  that 
of  bringing  the  unknown  quantity  to  an  equation, 
and  putting  it  into  a form  fufceptible  of  all  the  al- 
gebraic 
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gcbraic  operations.  Now  to  this  anfwers  in  philo- 
fophy,  the  art  of  giving  names,  expreffing  nothing 
definite,  as  to  manner,  quantity,  &c.  and  then  infert- 
ing  thefe  names,  or  indefinite  terms,  in  all  the  enun- 
ciations of  the  phenomena,  to  fee  whether,  from  a 
comparifon  of  thefe  enunciations  with  each  other, 
where  the  terms  are  ufed  in  the  greateft  latitude, 
fome  reftridtions,  fomething  definite  in  manner,  de- 
gree or  mutual  relation,  will  not  refult.  Things 
that  are  quite  unknown  have  often  fixed  relations  to 
one  another,  and  fometimes  relations  to  things 
known,  which,  though  not  determinable  with  cer- 
tainty and  precifion,  may  yet  be  determined  in  fome 
probable  manner,  or  within  certain  limits.  Now, 
as  in  algebra  it  is  impofiible  to  exprefs  the  relation 
of  the  unknown  quantity  to  other  quantities  known 
or  unknown,  till  it  has  a fymbol  affigned  to  it  of 
the  fame  kind  with  thofe  that  denote  the  others ; fo  in 
philofophy  we  muft  give  names  to  unknown  quan- 
tities, qualities,  caufes,  &c.  not  in  order  to  reft  in 
them,  as  the  Ariftotelians  did,  but  to  have  a fixed  ex- 
preffion,  under  which  to  treafure  up  all  that  can  be 
known  of  the  unknown  caufe,  &c.  in  the  imagina- 
tion and  memory,  or  in  writing  for  future  inquirers. 

But  then  it  is  neceffary  for  the  fame  reafons,  that 
thefe  terms  fhould  have  no  more  of  fecondary  ideas 
from  prior  affociations,  than  the  terms  x and  y in 
algebra.  Whence,  if  we  ufe  old  terms  excluding 
the  old  affociations,  the  reader  fhould  be  made  aware 
of  this  at  firft,  and  incidentally  reminded  of  it  after- 
wards. Sir  Ifaac  Newton  has  ufed  the  words  alher, 
attraftion}  and  lome  others,  in  this  way,  not  refting 
in  them,  but  enumerating  a great  variety  of  pheno- 
mena ; from  the  due  comparifon  of  which  with  each 
other,  and  with  fuch  as  farther  obfervation  and  ex- 
periments fliall  fuggeft,  their  laws  of  adtion  will, 
perhaps,  be  dilcovered  hereafter ; fo  that  we  may  be 
able  to  predidt  the  phenomena.  There  is  alfo  an 
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inftance  of  the  proper  manner  of  reafoning  concern- 
ing the  knowable  relations  of  unknown  things  in 
Mr.  Mede's  Clavis  Apocalyptic  a. 

The  third  method  is  that  of  approximating  to  the 
roots  of  equations.  Here  a firft  pofition  is  obtained, 
which,  though  not  accurate,  approaches,  however, 
to  the  truth.  From  this,  applied  to  the  equation,  a 
fecond  pofition  is  deduced,  which  approaches  nearer 
to  the  truth  than  the  firft;  from  the  fecond,  a third,  &c. 
till  the  analyft  obtains  the  true  root,  or  fuch  an  ap- 
proximation as  is  practically  equivalent,  every  pre- 
ceding difcovery  being  made  the  foundation  for  a 
fubfequent  one,  and  the  equation  refolving  itfelf,  as  it 
were,  gradually.  Now  this  is  indeed  the  way,  in 
which  ail  advances  in  fcience  are  carried  on ; and  fci- 
entific  perfons  are  in  general  aware,  that  it  is  and  muft 
be  fo.  However,  I thought  it  not  improper  to  illuf- 
trate  this  general  procefs  by  a parallel  taken  from 
algebra,  in  which  there  is  great  exa&nefs  and  beauty. 
Befides,  writers  do  not  often  difpofe  their  argu- 
ments and  approximations  in  this  way,  though  for 
want  of  it  they  Jofe  much  of  their  clearnefs  and 
force  j and,  where  the  writer  does  this,  the  reader 
is  frequently  apt  to  overlook  the  order  of  proofs  and 
pofitions. 


Sir  Ifaac  Newton's  Optics,  Chronology,  and  Com- 
ment on  Daniel , abound  with  inftances  to  this  pur- 
pofe ; and  it  is  probable,  that  his  great  abilities  and 
practice  in  algebraic  invdligations  led  him  to  it  in- 
fenfibly.  In  his  chronology  he  firft  fhews  in  °Tof,, 
that  the  technical  chronology  of  the  ancient  Greeks 
led  them  to  carry  their  authorities  higher  than  the 
truth  j and  then,  that  the  time  of  the  hejofiris  men- 
tioned by  the  Greek  hiftorians  was  near  that  of  Sefac 
mentioned  in  the.  Old  Teftament;  whence  it  follow* 
that  thefe  two  perfons  were  the  fame;  and  confe- 
quently,  that  the  exaCt  time  of  Sejoftris's  expedition 
may  now  be  fixed  by  the  Old  Teftament.  And  now, 
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having  two  points  absolutely  fixed,  viz.  the  expedi- 
tions of  Sefojlris  and  Xerxes , he  fixes  all  the  moft  re- 
markable intermediate  events ; and  thefe  being  alfo 
fixed,  he  goes  on  to  the  lefs  remarkable  ones  in  the 
Greek  hiftory.  And  the  chronology  of  the  Greeks 
being  rectified,  he  makes  ufe  of  it  to  rectify  the  cotem- 
porary affairs  of  the  Egyptians , AJJyrians , BabylonianSy 
Medesy  and  PerfianSy  making  ufe  of  the  preceding 
ftep  every  where,  for  the  determination  of  the  fub- 
fequent  one.  He  does  alfo,  in  many  cafes,  caft  light 
and  evidence  back  from  the  fubfequent  ones  upon  the 
precedent.  But  the  other  is  his  own  order  of  proof, 
and  ought  to  be  that  in  which  thofe  who  call  his  chro- 
nology in  queftion  fliould  proceed  to  inquire  into  it. 

The  fourth  and  laft  method  is  that  ufed  by  decy- 
pherers,  in  inveftigating  words  written  in  unknown 
characters,  or  in  known  ones  fubftituted  for  one  ano- 
ther, according  to  fecret  and  complex  laws.  The 
particular  methods  by  which  this  is  done  are  only 
known  to  thofe  who  ftudy  and  practice  this  art : how- 
ever, it  is  manifeft  in  general,  that  it  is  an  algebra 
of  its  own  kind ; and  that  it  bears  a great  refem- 
blance  to  the  three  foregoing  methods ; alfo,  that  it 
may  be  faid  with  juftnefs  and  propriety  in  general, 
that  philofophy  is  the  art  of  decyphering  the  myfle- 
ries  of  nature ; that  criticifm  bears  an  obvious  rela- 
tion to  decyphering;  and  that  every  theory  which 
can  explain  all  the  phasnomena,  has  all  the  fame  evi- 
dence in  its  favour,  that  it  is  poffible  the  key  of  a 
cypher  can  have  from  its  explaining  that  cypher. 
And  if  the  caufe  affigned  by  the  theory  have  alfo  its 
real  exigence  proved,  it  may  be  compared  to  the  ex- 
planation of  a cypher ; which  may  be  verified  by  the 
evidence  of  the  perfon  who  writes  in  that  cypher. 

Thefe  fpeculations  may  feem  uncouth  to  thofe  who 
are  not  converfant  in  mathematical  inquiries;  but  to 
me  they  appear  to  caft  light  and  evidence  upon  the 
methods  of  purfuing  knowledge  in  other  matters,  to 
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iharpen  the  natural  fagacity,  and  to  furnifh  Loci  for 
invention.  It  appears  alfo  not  impoffible,  that  future 
generations  Ihould  put  all  kinds  of  evidences,  and  in- 
quiries into  mathematical  forms ; and,  as  it  were,  re- 
duce Arijlotlfs  ten  Categories,  and  bifhop  Wilkins's 
forty  Summa  (jeneray  to  the  head  of  quantity  alone, 
fo  as  to  make  mathematics  and  logic,  natural  hiftory, 
and  civil  hiftory,  natural  philofophy,  and  philofophy 
of  all  other  kinds,  coincide  omni  ex  parte. 

I will  add  two  more  remarks  relating  to  the  pre- 
fent  fubjedt. 

Firft,  then,  As  in  many  mechanical  problems, 
which  fall  ftridtly  under  the  confideration  of  mathe- 
maticians, the  quantities  confidered  depend  on  feve- 
ral  others,  fo  as  to  increafe  in  the  Ample  or  com- 
pound, diredt  or  inverfe  ratio  of  feveral  others,  and 
not  to  be  greateft  or  leaft,  when  one  or  two  of  thefe 
are  fo,  but  when  the  faftum  of  the  proper  powers  of 
all  is  fo  j fo  throughout  natural  philofophy,  in  phyfic, 
in  the  analyfis  of  the  mind,  &c.  it  is  necefiary  to  in- 
quire as  carefully  as  we  can,  upon  how  many  confi- 
derable  caufes  each  effedt  depends ; alfo,  whether  the 
ratios  be  fimple  or  compound,  diredt  or  inverfe. 
For  though  it  will  feldom  happen,  that  one  can  bring 
the  pradtical  problems,  that  occur  in  real  life,  to  an 
exadt  eftimate  in  this  way,  yet  one  may  avoid  part 
of  that  uncertainty  and  confufion,  to  which  perfons 
who  take  things  merely  in  the  grofs,  are  liable.  Or 
in  other  words,  it  is  better  in  every  thing  to  have 
probable  or  tolerable  limits  for  the  data , with  a regu- 
lar method  of  computation,  or  even  an  approxima- 
tion thereto,  than  to  have  only  fuch  grofs  and  gene- 
ral conceptions,  as  refult  from  the  more  or  lefs  fre- 
quent recurrency  of  impreffions  j even  though  they 
be  fomewhat  improved  by  natural  or  acquired  fao-a- 
eity,  arifing,  in  a kind  of  implicit  indefinite  way, 
from  experience. 
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Secondly,  It  feems  to  me,  that  the  rays  of  light 
may  be  confidered  as  a kind  of  fluxions  in  refpett 
of  the  biggeft  component  particles  of  matter ; I 
mean  thofe  upon  which  Sir  IJaac  Newton  fuppofes  the 
colours  of  natural  bodies,  and  the  changes  effected 
in  chemical  proceffes,  to  depend.  For,  as  the  incre- 
ments of  variable  quantities,  when  diminifhed  fo  as 
to  bear  no  finite  ratio  to  the  quantities  of  which 
they  are  the  increments,  ftiew  in  a Ample  way  the 
velocities  with  which  thefe  quantities  are  increafed  ; 
and  fo  give  rife  to  the  determination  of  fluxions 
from  fluents,  and  fluents  from  fluxions,  and  to  all 
the  applications  of  thefe  determinations  to  real  quan- 
tities, all  which  is  entirely  grounded  upon  the  fuppofi- 
tion,  that  the  fluxions  are  not  increments,  but  relative 
nothings;  fo,  fince  the  rays  of  light  are  fo  fmall  in 
refpedt  of  the  biggeft  component  particles,  as  to  be 
relatively  and  pra&ically  nothing  in  refpedt  of  them, 
to  bear  no  relation  to  any  of  them,  all  the  differences 
obfervable  in  the  adtions  of  light  upon  thefe  parti- 
cles, and  of  thefe  particles  upon  light,  will  depend 
purely  upon  the  differences  of  thefe  particles  in 
relped  of  one  another ; it  not  being  poftible,  that 
any  part  of  them  fliould  arife  from  the  comparative 
magnitude  of  light,  which  is  equally  nothing  in 
refpedt  of  them  all.  And  thus  it  feems,  that  optics 
and  chemiftry  will,  at  laft,  become  a mafter-key 
for  unlocking  the  myfteries  in  the  conftitution  of 
natural  bodies,  according  to  the  method  recom- 
mended by  Sir  IJaac  Newton. 

Let  Ay  B , C,  be  three  particles,  whofe  magni- 
tudes are  3,  2,  and  1,  refpedtively.  It  is  evident, 
that  the  mutual  influences  between  A and  Cy  B and 
Cy  cannot  correfpond  entirely  to  the  ratio  which  A 
and  B bear  to  each  other,  becaufe  C bears  a differ- 
ent ratio  to  A from  th3t  which  it  bears  to  B ; and 
this  difference  of  ratios  muft  have  its  fttare  in  the  effedts 
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of  A and  B upon  C : whereas  had  C been  a particle 
of  light,  it  would  have  been  equally  nothing  in  refpeft 
both  of  A and  B;  and  fo  the  mutual  influences  be- 
tween A and. C,  B and  C,  would  entirely  correfpond 
to  the  difference  between  A and  B , and  decypher  it. 
Thus  the  particles  of  light,  by  being  infinitely  fmaller 
than  the  biggeft  component  ones  of  natural  bodies, 
may  become  a kind  of  communis  norma,  whereby  to 
meafure  their  a&ive  powers. 

PROP.  LXXXVIII. 

fo  make  a general  Application  of  the  Theory  of  this 
and  the  foregoing  Section,  to  the  fever al  Branches  of 
Science. 

All  the  fciences,  knowledge  of  all  kinds,  may 
be  reduced  to  the  feven  general  heads  following, 
when  they  are  underftood  in  the  latitude  here  ex- 
prefled. 

Firft,  Philology,  or  the  knowledge  of  words,  and 
their  fignifications.  It  comprehends  under  it  the 
arts  of  grammar  and  criticifm.  Rhetoric  and  poetry 
may  be  referred  to  it. 

Secondly,  Mathematics,  or  the  do&rine  of  quan- 
tity. It  may  be  divided  into  three  branches,  viz. 
Arithmetic,  which  makes  ufe  of  numbers  as  the  ex- 
ponents of  quantity ; geometry,  which  ufes  figures 
for  the  fame  purpofe;  and  algebra,  which  compre- 
hends both  thele,  and  whofe  fymbols  are  accordingly 
fo  general,  as  to  reprefent  the  fymbols  of  the  two 
foregoing  parts. 

Thirdly,  Logic,  or  the  art  of  ufing  words,  con- 
fidered  as  fymbols,  for  making  difcoveries  in  all  the 
branches  of  knowledge.  It  prefuppofes  philology  to 
a certain  degree ; and  mud  evidently,  in  the  view 
here  given  of  it,  receive  great  illuftration  from  ma- 
Vol.  I.  A a thematics. 
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thematics,  which  is  the  art  of  making  difcoveries  in 
the  fingle  category  of  quantity,  by  means  of  the 
fimpleft  kind  offymbols. 

Fourthly,  Natural  hiftory,  or  regular  and  well- 
digefted  accounts  of  the  phenomena  of  the  natural 
world.  It  may  be  diftributed  into  fix  parts,  i.  e.  into 
the  natural  hiftories  of  animals,  plants,  minerals,  the 
earth  confidered  as  a terraqueous  globe,  the  atmo- 
fphere,  and  the  heavenly  bodies. 

Fifthly,  Civil  hiftory,  or  regular  accounts  of  the 
tranfadlions  of  the  world  politic.  To  this  head  mud 
be  referred  that  part  of  geography  which  treats  of 
the  prefent  manners,  cuftoms,  laws,  religion,  &c. 
of  the  feveral  nations  of  the  world. 

Sixthly,  Natural  philofophy,  or  the  application  of 
the  arts  of  mathematics  and  logic  to  the  pheno- 
mena of  natural  and  civil  hiftory,  communicated 
to  us  by  means  of  our  previous  fkill  in  philology, 
in  order  to  decypher  the  laws  by  which  the  external 
world  is  governed,  and  thereby  to  predict  or‘  pro- 
duce fuch  phenomena,  as  we  are  interefted  in.  Its 
parts  are  mechanics,  hydroftatics,  pneumatics,  op- 
tics, aftronomy,  chemiftry,  the  theories  of  the  fe- 
veral manual  arts  and  trades,  medicine  and  pfycho- 
logy,  or  the  theory  of  the  human  mind,  with  that  of 
the  intellectual  principles  of  brute  animals. 

Seventhly,  Religion,  which  might  alfo  be  called 
divine  philofophy.  This  requires  the  application  of 
all  the  foregoing  branches  of  knowledge  to  each  other 
in  an  endlefs  reciprocation,  in  order  to  difcover  the 
nature  of  the  invifible  world,  of  God,  of  good  and 
evil  fpirits,  and  of  the  future  ftate,  which  commences 
at  death,  with  all  the  duties  that  refulc  from  thele 
confiderations.  The  arts  of  ethics,  and  politics  are 
to  be  referred  to  this  head.  For,  though  thefe  arts 
are  fuppoled  to  teach  individuals,  and  bodies  politic, 
how  to  arrive  at  their  Jutmnum  bonum  in  the  prefent 
world,  yet,  fince  the  rules  given  for  this  purpofe 
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either  are  or  ought  to  be  the  fame  with  thofe  which 
teach  mankind  how  to  fecure  a happy  futurity,  it  is 
plain,  that  thefe  arts  are  included  within  the  precepts 
of  religion. 

All  thefe  branches  of  knowledge  are  very  much 
involved  in  each  other;  fo  that  it  is  impoffible  to  make 
any  confiderable  progrefs  in  any  one,  without  the  af- 
fiftance  of  moft  or  all  the  reft.  However,  each  has 
alfo  an  independent  part,  which  being  laid  down  as  a 
foundation,  we  may  proceed  to  improve  it  by  the 
light  afforded  from  the  independent  parts  of  the  other 
branches.  I will  here  fubjoin  a few  hints  concerning 
the  proper  manner  of  proceeding  in  each  branch. 

OF  PHILOLOGY. 

The  rudiments  of  the  native  language  are  learnt 
in  infancy,  by  the  repeated  impreflions  of  the  founds, 
at  the  fame  time  that  the  things  fignified  are  prefented 
to  the  fenfes,  as  has  been  already  explained.  Words 
ftanding  for  intelle&ual  things,  particles,  &c.  are  de- 
cyphered  by  their  connection  with  other  words,  by 
their  making  parts  of  fentences,  whofe  whole  import 
is  known.  Grammatical  analogy  and  derivation  do 
alfo,  in  many  cafes,  difcover  the  import  of  words. 
And  many  -words  may  be  explained  by  definitions. 
Where  thefe  feveral  ways  concur,  the  fenfe  is  foon 
learnt,  and  fteadily  fixed;  where  they  oppofe  each 
other,  confufion  arifes  for  a time,  but  the  ftrongeft 
authority  prevails  at  laft.  Tranflations  and  didion- 
aries  explain  the  words  of  unknown  languages  by 
thofe  of  known  ones.  Afterwards  we  decypher  by 
the  context,  deduce  the  fenfe  from  analogy.  See. 
Thefe  laft  methods  refleCt  authority  upon  the  tranf- 
lations.  and  dictionaries,  where  they  agree  with  them, 
in  living  languages  the  import  of  the  principal 
words  may  be  afeertained  with  eafe  and  certainty ; 
and  thefe  being  fixed,  the  reft  become  determinable 
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and  decypherable  by  proper  care  and  caution,  fo  that 
no  pradical  errors  can  remain.  In  dead  languages 
the  difficulty  is  greater ; but  the  certainty  that  ulti- 
mately refults,  is  not  lefs  pradically  in  refped  of  the 
bulk  of  the  language,  on  account  of  the  number  of 
coincidences.  But  much  remains  undone  yet,  parti- 
cularly in  refped  of  the  Hebrew  language.  Logic, 
natural  and  civil  hiftory,  philofophical  and  religious 
knowledge,  may  all,  in  their  Several  ways,  contribute 
to  fix  the  true  fenfe  of  words.  And  the  fixing  the 
fenfes  of  words,  by  all  the  methods  here  enumerated, 
may  be  called  the  art  of  making  didionaries.  It 
receives  great  affiftance  from  the  art  of  grammar ; 
and  is  at  the  fame  time  the  main  foundation  of  it. 
This  laft  art  has  alfo  the  fame  connexions  with  the 
other  branches  of  knowledge ; as  that  of  fixing  the 
fenfes  of  words.  The  fame  may  be  faid  of  criticifm ; 
which  may  be  defined  the  art  of  reftoring  the  cor- 
rupted paffages  of  authors,  and  ascertaining  their  ge- 
nuine fenfe,  and  method  of  reafoning. 

In  all  thefe  things  there  feems  to  be  a Sufficient 
foundation  for  unity  of  opinion  amongft  thofe  that 
are  truly  learned  and  candid ; at  lead:  in  all  important 
points.  And,  in  fad,  the  differences  here  amongft 
the  lilera/i,  are  plainly  owing,  in  great  meafure,  to 
ambition,  envy,  affedation  of  Singularity  and  no- 
velty, &c.  All  thefe  things  magnify  the  ideas  and 
coalefcences,  which  a man  calls  his  own,  thofe  of  his 
party,  &c.  affociate  ideas  of  truth,  excellence,  genius, 
&c.  to  them,  and  oppofite  ones  to  all  that  the 
fuppofed  adverfary  delivers. 

No  Sceptic  can  proceed  fo  far  as  to  difclaim  the 
fenfe  of  the  words  of  his  native  tongue,  or  of  a 
foreign  one,  which  he  understands.  The  things  Signi- 
fied thereby  muft  and  will  be  fuggefted  by,  and 
coalefce  with,  the  founds;  fo  that  he  cannot  but  under- 
hand what  he  hears  and  reads.  And  this  is  all  the 
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truth  that  belongs  to  philology  as  fuch.  The  truth 
of  the  things  expreffed  in  words  is  a confideration 
belonoin<*  to  the  feveral  other  branches  of  knowledge 
refpedtively. 

As  the  plain  didaftic  ftyle  is  intended  merely  to 
inform  the  undemanding,  fo  the  rhetorical  and  poe- 
tical ftyles  are  intended  to  excite  the  pafiions  by  the 
affociations,  which  figurative  terms  and  forms  of 
exprefllon,  flowing  periods,  numbers,  rhymes,  fimi- 
les,  fables,  fidtions,  &c.  draw  after  them. 

Painting  and  mufic  produce  a like  effect  upon  the 
pafiions  as  rhetoric  -and  poetry,  and  by  means  that 
are  not  very  unlike.  But  I fhall  have  occafion  here- 
after to  fay  fomething  more  concerning  all  thefe  ima- 
ginative arts. 

OF  MATHEMATICS. 

Mathematics  are  that  branch  of  knowledge  which  is 
the  moil  independent  of  any,  and  the  leaft  liable  to 
uncertainty,  difference  of  opinion,  and  fceptical 
doubts.  However,  uncertainties,  differences,  and 
doubts,  have  arifen  here ; but  then  they  have  been 
chiefly  about  fuch  parts  of  mathematics  as  fall  under 
the  confideration  of  the  logician.  For,  it  feems 
impofiible  that  a man  who  has  qualified  himfelf  duly, 
fhould  doubt  about  the  juftnefs  of  an  arithmetical, 
algebraical,  or  fiuxional  operation,  or  the  conclufive- 
nefs  of  a geometrical  demonftration. 

The  words  point,  line,  furface,  infinitely  great, 
infinitely  little,  are  all  capable  of  definitions,  at 
leaft  of  being  explained  by  other  words.  But  then 
thefe  words  cannot  fuggeft  any  vifible  ideas  to 
the  imagination,  but  what  are  inconfiftent  with  the 
very  words  themfelves.  However,  this  inconfift- 
ency  has  no  effedt  upon  the  reafoning.  It  is  evident, 
that  all  that  can  be  meant  by  the  three  angles  of  a 
triangle  being  equal  to  two  right  ones,  or  the  para- 
bolic area  to  £ of  the  circumfcribing  parallelogram, 
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or  deduced  from  thefe  pofitions,  muff  always  hold  in 
fliture  fadt  5 and  this,  as  obferved  above,  is  all  the 
truth  that  any  thing  can  have.  In  fluxional  conclu- 
fions  it  is  demonftratrvely  evident,  that  the  quantity 
tinder  confideration  cannot  be  greater  or  lefs  by  any 
thing  aflignable,  than  according  to  the  fluxional  con- 
clufron ; and  this  feems  to  me  entirely  the  fame 
thing  as  proving  it  to  be  equal. 

I cannot  preiume  to  fuggeft  any  particular  me- 
thods by  which  farther  dilcoveries  may  be  made  in 
mathematical  matters,  which  are  fo  far  advanced, 
that  few  perfons  are  able  to  comprehend  even  what 
is  difcovered  and  unfolded  already.  However,  it  may 
not  be  amifs  to  obferve,  that  all  the  operations  of 
arithmetic,  geometry,  and  algebra,  fhould  be  ap- 
plied to  each  other  in  every  poflible  way,  fo  as  to  find 
out  in  each  fomething  analogous  to  what  is  already 
known  and  eftablifhed  in  the  other  two.  The  appli- 
cation of  the  arithmetical  operations  of  divifion  and 
extradtion  of  roots  to  algebraic  quantities,  and  of  the 
method  of  obtaining  the  roots  of  numeral  equation's 
by  approximation  to  fpecious  ones,  as  taught  by  Sir 
JJaac  Newton,  have  been  the  fources  of  the  greateft 
fluxional  dilcoveries. 

• ••  . .f  . . # » 1 - 

OF  LOGIC. 

It  is  the  purport  of  this  and  the  foregoing  fedtion, 
to  »ive  imperfedt  rudiments  of  fuch  an  art  of  logic, 
as  is  defined  above,  i.  e.  as  fhould  make  ufe  of  words 
in  the  way  of  mathematical  fymbols,  and  proceed 
by  mathematical  methods  of  inveftigation  and  com- 
putation in  inquiries  of  all  forts.  Not  that  the  data 
in  the  fciences  are  as  yet,  in  general,  ripe  for  fuch 
methods  ; but  they  feem  to  tend  to  this  more  and 
more  perpetually,  in  particular  branches,  fo  that  it 
cannot  be  amifs  to  prepare  ourfelves,  in  fome  mea- 
fure,  previoufly. 

Logic, 
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Logic,  and  metaphyfics,  which  are  nearly  allied 
to  logic,  feem  more  involved  in  obfeurity  and  per- 
plexity, than  any  other  part  of  fcience.  This  has 
probably  been  the  chief  fource  of  fcepticifm,  fince  it 
appears  neceffary,  that  that  part  of  knowledge,  which 
is  the  bafis  of  all  others,  which  is  to  (hew  wherein 
certainty,  probability,  pofiibility,  improbability,  and 
impoffibility,  confift,  fhould  itfelf  be  free  from  all 
doubt  and  uncertainty. 

It  feem's  alfo,  that  as  logic  is  required  for  the  bafis 
of  the  other  fciences,  fo  a logic  of  a fecond  order  is 
required  for  a bafis  to  that  of  the  firft,  of  a third  for 
that  of  the. fecond,  and  fo  on  fine  limite  : which,  if  it 
were  true,  would,  from  the  nature  of  dependent  evi- 
dences, prove  that  logic  is  either  abfolutely  certain, 
or  abfolutely  void  of  all  probability.  For,  if  the 
evidence  for  it  be  ever  fo  little  inferior  to  unity,  it 
will,  by  the  continual  infinite  multiplication  required 
in  dependent  evidences  infinitely  continued,  bring 
itfelf  down  to  nothing.  Therefore,  e com  erf o , fince 
no  one  can  fay,  that  the  rules  of  logic  are  void  of  all 
probability^  the  fummum  genus  of  them  mull  be  cer- 
tain. This  fummum  genus  is  the  neceffary  coalefcence 
of  the  fubjedt  with  the  predicate.  But  the  argument 
here  alleged  is  merely  one  ad  hominem>  and  not  the 
natural  way  of  treating  the  lubjedt.  The  neceffary 
coalefcence  juft  fpoken  of  carries  its  own  evidence 
with  it.  It  is  neceffary  from  the  nature  of  the  brain, 
and  that  in  the  mod  confirmed  fceptic,  as  well 
as  in  any  other  perfon.  And  we  need  only  inquire 
into  the  hiftory  of  the  brain,  and  the  phyfiological 
influences  of  words  and  fymbols  upon  it  by  affociation, 
in  order  to  fee  this.  I am  alfo  inclined  to  Relieve, 
that  the  method  here  propofed  of  confidering  words 
and  fentences  as  impreffions,  whofe  influence  upon 
the  mind  is  entirely  to  be  determined  by  the  afro- 
ciations  heaped  upon  them  in  the  intercourfes  of 
life,  and  endeavouring  to  determine  thefe  affociations, 
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both  analytically  and  fynthetically,  will  caft  much 
light  upon  logical  fubjeCts,  and  cut  off  the  fources 
of  many  doubts  and  differences. 

As  the  theories  of  all  other  arts  and  lciences  muft 
be  extracted  from  them,  fo  logic,  which  contains 
the  theory  of  all  thefe  theories,  muft  be  extracted 
from  thefe  theories;  and  yet  this  is  not  to  reafon 
in  a circle  in  either  cafe,  fince  the  theory  is  firft 
extracted  from  felf-evident  or  allowed  particulars, 
and  then  applied  to  particulars  not  yet  known,  in 
order  to  difcover  and  prove  them. 

It  may  not  be  amifs  here  to  take  notice  how  far 
the  theory  of  thefe  papers  has  led  me  to  differ,  in  re- 
fpeCt  of  logic,  from  Mr.  Locke  s excellent  EJJay  on 
Human  Underftanding,  to  which  the  world  are  fo 
much  indebted  for  removing  prejudices  and  incum- 
brances, and  advancing  real  and  ufeful  knowledge. 

Firft,  then,  It  appears  to  me,  that  all  the  moft 
complex  ideas  arife  from  fenfation ; and  that  re- 
flection is  not  a diftinCt  fource,  as  Mr.  Locke  makes 
it. 

Secondly,  Mr.  Locke  afcribes  ideas  to  many  words, 
which,  as  I have  defined  idea,  cannot  be  faid  to  have 
any  immediate  and  precife  ones ; but  only  to  admit 
of  definitions.  However,  let  definition  be  fubfti- 
tuted  inftead  of  idea,  in  thefe  cafes,  and  then  all  Mr. 
Locke' s excellent  rules  concerning  words,  delivered 
in  his  third  book,  will  fuit  the  theory  of  thefe  papers. 

As  to  the  firft  difference,  which  I think  may  be 
called  an  error  in  Mr.  Locke , it  is,  however,  of  little 
confequence.  We  may  conceive,  that  he  called 
fuch  ideas  as  he  could  analyfe  up  to  fenfation,  ideas 
of  fenfation  ; the  reft  ideas  of  reflection,  ufing  re- 
flection as  a term  of  art,  denoting  an  unknown 
quantity.  Befides  which  it  may  be  remarked,  that 
the  words  which,  according  to  him,  ftand  for  ideas 
of  reflection,  are,  in  general,  words,  that,  according 
to  the  theory  of  thefe  papers,  have  no  ideas,  but 
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definitions  only.  And  thus  the  firft  difference,  is  as 
it  were,  taken  away  by  the  fecond  j for,  if  thefe 
words  have  no  immediate  ideas,  there  will  be  no  oc- 
cafion  to  have  recourfe  to  reflection  as  a fource  of 
ideas  j and,  upon  the  whole,  there  is  no  material  re- 
pugnancy between  the  confequences  of  this  theory, 
and  any  thing  advanced  by  Mr.  Locke. 

The  ingenious  bifhop  Berkeley  has  juftly  obferved 
againft  Mr.  Locke , that  there  can  be  no  fuch  thing 
as  abftraCt  ideas,  in  the  proper  fenfe  of  the  word  idea. 
However,  this  does  not  feem  to  vitiate  any  confider- 
able  part  of  Mr.  Locke' s reafoning.  Substitute  defi- 
nition for  idea  in  the  proper  places,  and  his  conclufions 
will  hold  good  in  general. 

OF  NATURAL  HISTORY. 

Natural  hiftory  is  a branch  of  knowledge,  which, 
at  the  firft  view,  appears  to  have  a boundlefs  extent, 
and  to  be  capable  of  the  utmoft  practical  precifion 
and  certainty,  if  fufficient  care  and  induftry  be  em- 
ployed. And,  in  faCt,  the  doubts  and  differences  here 
are  not  very  confiderable ; they  do  alfo  grow  lefs  and 
lefs  every  day,  by  the  great  quantity  of  knowledge 
of  this  kind,  which  is  poured  in  from  all  quarters,  as 
learning  and  iriquifitivenefs  diffufe  themfelves  more 
and  more  amongft  all  nations,  and  all  orders  of 
men. 

The  materials  for  natural  hiftory,  which  any  Angle 
perfon  can  colled  from  his  own  obfervation,  being 
very  inconfiderable,  in  refpeCt  of  thofe  which  he  wants, 
he  is  obliged  to  have  recourfe  to  others ; and  there- 
fore muff  depend  upon  their  teftimony,  juft  as  in  civil 
hiftory.  And  our  affent  in  each  cafe,  being  excited 
by  a variety  of  concurrent  proofs,  and  of  coincident 
circumftances,  transfers  part  of  its  authority  upon  the 
other.  We  believe  teftimony  in  natural  hiftory,  be- 
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caufe  do  we  in  civil,  and  vice  verfa  ; and  have  a vari- 
ety of  concurrent  confirmations  in  both  cafes. 

However,  as  the  general  faCts  are  thus  practically 
certain,  fo  the  fubordinate  ones  are,  in  many  cafes, 
liable  to  doubts.  And  it  is  evident,  that  for  the  re- 
folution  of  thefe  doubts  in  natural  hiftory,  we  mud: 
borrow  the  afliftance  of  all  the  other  branches  of  fci, 
ence ; and  that  fome  fkill  in  philology  muft  be  attain- 
ed, before  we  can  hope  to  arrive  at  any  tolerable  per- 
fection in  natural  or  civil  hiftory.  Natural  hiftory 
is  the  only  fure  bafis  of  natural  philofophy,  and  has, 
fome  influence  upon  all  the  other  fciences. 

. >•  • 1 ' , • . • ■ ...  • « ,;•*  . i ■ t 

OF  CIVIL  HISTORY. 

The  general  evidences  upon  which  civil  hiftory 
is  grounded,  have  been  juft  hinted  at.  It  is  manifeft, 
that  the  difcoveries  of  natural  hiftorians,  aftrono- 
mers,  linguifts,  antiquaries,  and  philofophers  of  all 
kinds,  have  brought  great  light  and  evidence  upon 
this  branch  of  knowledge  within  the  laft  two  cen- 
turies ; and  are  likely  to  do  fo  more  and  more. 

The  ancient  hiftory  of  the  kingdoms  of  Afm  Minor , 
Egypt , and  Greece , will  probably  be  much  better 
underftood,  when  the  inhabitants  of  thofe  countries 
become  learned. 

He  that  would  fearch  into  the  firft  ages  of  the 
world,  muft  take  the  fcriptures  for  his  guide,  lay 
down  the  truth  of  thefe  as  unqueftionable,  and  force 
all  other  evidences  into  that  pofition.  This  feems  to 
have  been  the  method  taken  by  Sir  IJaac  Newton  in 
his  Chronology,  and  which  at  laft  unfolded  to  him 
the  proper  method  of  detecting  and  correcting  the 
miftakes  in  the  ancient  technical  chronology  of  the 
Greeks  by  itfelf. 

The  concurrent  independent  evidences  in  the  grand 
points  of  hiftory  are  fo  much  more  numerous  than 
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the  dependent  ones,  and  moft  of  them  fo  ftrong, 
fingly  taken,  that  the  deficiency  from  certainty  in 
thed'e  grand  points  cannot  be  diftinguifhed  by  the 
human  mind.  And  therefore  it  is  a pradical  error 
of  great  importance  to  fuppofe,  that  fuch  kind  of 
hiftorical  evidences  are  inferior  to  mathematical  ones. 
They  are  equal,  as  far  as  we  have  any  thing  to  da 
with  them,  i.  e.  can  judge  of  them,  or  be  influenced 
by  them.  All  future  fads  depending  on  them  have 
as  good  a bafis,  as  thofe  depending  on  mathematical 
evidences.  I fpeak  here  of  principal  matters,  fuch 
as  the  conquefts  of  Alexander  and  Julius  Cafar,  and 
the  main  hiflory,  common  and  miraculous,  of  the 
Old  and  New  reftaments.  Till  our  knowledge  be 
applied  to  the  prediding  or  producing  future  fads, 
no  fort  of  it  is  of  ufe  or  importance  to  us ; and  the 
application  of  mathematical  knowledge  is  juft  as 
much  expofed  to  the  feveral  kinds  and  degrees  of 
uncertainty,  as  that  of  any  other.  That  the  evidence 
for  principal  hiftorical  fads  is  not,  in  general,  con- 
sidered as  equal  to  mathematical  certainty,  arifes  partly 
from  the  juft-mentioned  ill-grounded  affirmations 
or  learned  men  ; partly  from  the  complexnefs  of  the 
hiftorical  proofs,  which  require  time  and  confideration 
to  digeft  them ; and  partly  becaufe  the  uncertainty 
attending  fubordinate  fads  has  diluted  the  evidence 
of  the  principal  and  unqueftionable  ones,  fince  the 
lame  genera!  forms  of  expreffion  are,  and  muft  be, 
died  in  both  cafes.  • 

OF  NATURAL  PHILOSOPHY. 

It  may  be  obferved  of  natural  philofophy,  that 
in  the  parts  where  the  ideas  are  Ample,  clear,  and  of 
the  vifible  kind,  or  adequately  expounded  by  fuch, 
and  the  method  of  inveftigation  and  computation 
mathematical,  as  in  mechanics,  hydroftatics,  pneu- 
matics, optics,  and  aftronomy,  the  doubts  and  di- 
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verficies  of  opinion  which  arife,  arc  inconfiderable. 
But  in  the  theories  of  chemiftry,  of  manual  arts  and 
trades,  of  medicine,  and,  in  general,  of  the  powers 
and  mutual  actions  of  the  fmall  parts  of  matter,  the 
uncertainties  and  perplexities  are  as  great,  as  in  any 
part  of  fcience.  For  the  fmall  parts  of  matter,  with 
their  adtions,  are  too  minute  to  be  the  objedts  of 
fight  j and  we  are  as  yet  neither  poffeffed  of  a detail 
of  the  phaenomena  fufficiently  copious  and  regular, 
whereon  to  ground  an  inveftigation  ; nor  of  a method 
of  inveftigation  fubtle  enough  to  arrive  at  the  fubtlety 
of  nature,  even  in  the  biggeft  component  particles, 
much  lefs  in  the  particles  of  the  fmaller  orders ; and 
how  far  the  number  of  orders  may  go,  is  impofiible 
to  fay.  I fee  no  contradiction  in  fuppofing  it  in- 
finite, and  a great  difficulty  in  (topping  at  any  par- 
ticular fize. 

Suppofe  the  number  of  orders  of  particles  infinite, 
or  at  lead  very  great ; and  that  particles  of  all  orders 
are  perpetually  flying  off  from  all  bodies  with  great 
velocity.  Firft,  This  may  occafion  the  gravitation 
of  the  great  bodies  of  the  univerfe  to  each  other,  by 
the  impulfe  of  the  fmaller  corpufcles  upon  particles 
of  fizes  equal  to  each  other  in  the  greater  bodies,  the 
impulfes  of  the  larger  corpufcles,  and  upon  particles, 
of  unequal  fize,  being  evanefcent  in  refpedt  of  the 
foregoing  impuiles.  But  where  particles  approach 
near  to  one  another,  and  the  corpufcles  bear  fome 
finite  ratio  to  the  particles,  fo  as  not  to  pervade  them 
freely,  before  they  come  to  particles  of  equal  fize  to 
each  other,  but  affedt  them  in  proportion  to  their 
furfaces,  not  folid  content,  and  I fuppofe  from  many 
other  caufes,  attractions  of  other  kinds  may  arife : 
and  if  one  or  both  of  the  contiguous  particles  fend  out 
many  corpufcles  with  great  force  5 alfo,  if  thefe  cor- 
pufcles effervefce  together  in  the  intermediate  fpace,  . 
and  gain  new  forces  thence,  &c.  repulfive  powers 
may  rife.  If  it  be  reafonable  to  fuppofe  many  orders 
- of 
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of  particles,  it  is  alfo  reafonable  to  fuppofe,  that 
their  powers  and  properties  are  fomewhat  analogous 
to  one  another  j and  that  thofe  of  the  larger  particles 
arife  from,  and  are  compounded  of,  thofe  of  the 
next  lefs  in  fize,  and  fo  on ; juft  as  the  whole 
gravity  of  the  moon  is  compounded  of  the  gravity 
of  all  its  parts.  But  thefe  are  all  very  grofs  and 
uncertain  conjectures.. 

in  the  mean  time,  it  feems  proper  to  ufe  the  words 
tnagnetifm,  electricity,  attraction  of  cohefion,  fpiritus 
reftor,  acrimony  of  the  animal  juices,  &c.  as 
terms  of  art,  as  unknown  caufes  of  known  effeCts. 
But  then  they  ought  always  to  be  defined,  the  defini- 
tions rigoroufly  kept  to,  and  all  fecondary  ideas  from 
prior  affociations  excluded.  Were  this  done  in  che- 
miftry  and  medicine,  it  would  produce  a great  re- 
formation, and  at  once  cut  off  many  incumbrances, 
perplexities  and  obfcurities.  The  vis  inertia  of 
bodies,  and  the  equivalent  terms,  were  once  terms 
of  this  kind,  (landing  for  the  unknown  caufe  of  known 
phenomena.  By  degrees  thefe  phenomena  were 
digefted  into  order,  the  terms  contributing  thereto, 
and  the  three  feveral  kinds  of  them,  claffed  refpec- 
tively  under  the  three  laws  of  nature,  which  have 
been  applied  fynthetically  fince,  and  given  rile  to 
the  greateft  mechanical  difcovenes.  The  fame  may 
be  obferved  of  gravity.  And  if  the  laws  of  ma^ne- 
nfm,  eleCtricity,  and  the  attraction  of  cohefion, 
could  be  afcertained  in  the  fame  manner  as  the  laws., 
of  the  vis  inertia  and  gravity,  we  fhould  be  enabled 
to  predict  and  produce  many  effeCts  of  great  impor- 
tance to  us.  r 

It  is  of  the  higheft  ufe  to  us  in  practical  matters 
that  the  properties  of  bodies  are  fo  clofely  connected 
with  each  other.  Thus  the  colour  and  fpecific  gra- 
vuy  of  a metal,  the  vifible  idea  of  a plant,  alfo  its 
talte  or  fmell,  give  us  a praftical  certainty  in  refpeCt 
ot  all  the  other  properties.  This  clofo  connection  of 

the 
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the  properties  follows  undoubtedly  from  the  powers 
and  mutual  actions  of  the  frnall  parts  ; fo  that,  if  we 
could  arrive  at  the  knowledge  of  thefe  lad,  we  fhould 
immediately  fee  not  only  the  reafon  of  all  the  proper- 
ties of  bodies,  which  are  known  at  prefent,  but  be 
able  to  difcover  innumerable  other  relative  ones.  In 
the  mean  time  we  mud  endeavour  to  difcover,  diged, 
and  regider,  the  various  properties  of  natural  bodies, 
as  they  rife  to  view  from  fuitable  experiments ; and 
thus  prepare  the  way  for  thofe  who  fhall  hereafter 
decypher  their  internal  conditution. 


OF  RELIGION. 

All  the  foregoing  branches  of  knowledge  ought  to 
be  confidered  as  mere  preparatories  and  preliminaries 
to  the  knowledge  of  religion,  natural  and  revealed. 
They  all,  in  their  feveral  orders  and  degrees,  concur 
to  eftablifh  the  principal  dodtrines  and  duties  of  it; 
and  thefe,  when  edabliflied,  become  the  bed  means 
for  attaining  knowledge.  The  benevolence  of  the 
Deity,  and  the  dodtrine  of  final  caufes,  are  the  bed 
clue  for  guiding  us  through  the  labyrinths  of  natural 
phenomena,  and  particularly  of  thofe  which  relate  to 
animals.  The  fcriptures  are  the  only  book  which 
can  give  us  any  ]ud  idea  of  ancient  times,  of  the 
original  of  mankind,  their  difperfion,  &c.  or  of  what 
wil?  befal  them  in  future  generations.  As  to  future 
things,  predidted  in  the  fcriptures,  we  can  as  yet 
coiledt  nothing  more  than  general  intimations ; but 
there  is  reafon  to  believe,  that  fucceeding  generations 
may  arrive  at  a far  more  precife  interpretation  of 
prophecy.  It  may  all'o  be,  that  much  philofophical 
knowledge  is  concealed  in  the  icriptures ; and  that  it 
will  be  revealed  in  its  due  time.  1 he  analogy  between 
the  word  and  works  of  God,  which  is  a confiueration 
of  the  religious  kind,  feems  to  comprehend  the 
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moil  important  truths.  To  all  this  it  muft  be  added, 
that  the  temper  of  mind  prefcribed  by  religion,  viz. 
modefty,  impartiality,  fobriety,  and  diligence,  are 
the  belt  qualifications  for  fucceeding  in  all  inquiries. 
Thus  religion  comprehends,  as  it  were,  all  other 
knowledge,  advances,  and  is  advanced  by  all ; at  the 
fame  time  that  where  there  is  a morally  good  difpofition, 
a very  fmall  portion  of  other  knowledge  is  fufficient 
for  the  attainment  of  all  that  is  neceffary  for  virtue 
and  comfort  here,  and  eternal  happinefs  hereafter. 

The  great  differences  of  opinion,  and  contentions 
which  happen  in  religious  matters,  are  plainly  owing 
to  the  violence  of  men’s  paffions,  more  than  to 
any  other  caufe.  Where  religion  has  its  due  effedt 
in  reftraining  thefe,  and  begetting  true  candour,  we 
may  expert  a unity  of  opinion,  both  in  religious 
and  other  matters,  as  far  as  is  neceffary  for  ufeful 
practical  purpofes. 


SECT. 
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SECT.  III. 

OF  THE  AFFECTIONS  IN  GENERAL. 

PROP.  LXXXIX. 

To  explain  the  Origin  and  Nature  of  the  Paffons  in 

general. 

Here  we  may  obferve, 

Firft,  That  our  pafiions  or  affedtions  can  be  no 
more  than  aggregates  of  fimple  ideas  united  by  affo- 
ciation.  For  they  are  excited  by  objects,  and  by 
the  incidents  of  life.  But  thefe,  if  we  except  the 
impreffed  fenfations,  can  have  no  power  of  affedting 
us,  but  what  they  derive  from  affociationj  juft  as 
was  obferved  above  of  words  and  fentences. 

Secondly,  Since  therefore  the  paftions  are  ftates 
of  conftderable  pleafure  or  pain,  they  muft  be  aggre- 
gates of  the  ideas,  or  traces  of  the  fenfible  pleafures 
and  pains,  which  ideas  make  up  by  their  number, 
and  mutual  influence  upon  one  another,  for  the  faint- 
nefs  and  tranfitory  nature  of  each  fingly  taken.  This 
may  be  called  a proof  a priori.  The  proof  a pojle- 
riori  will  be  given,  when  I come  to  analyfe  the  fix 
claffes  of  intellectual  affections,  viz.  imagination, 
ambition,  felf-intereft,  fympathy,  theopathy,  and  the 
moral  fenfe. 

Thirdly,  As  fenfation  is  the  common  foundation 
of  all  thefe,  fo  each  in  its  turn,  when  fufficiently 
generated,  contributes  to  generate  and  model  all  the 
reft.  We  may  conceive  this  to  be  done  in  the  follow- 
ing manner.  Let  fenfation  generate  imagination  ; 
then  will  fenfation  and  imagination  together  generate 
ambition  ; fenfation,  imagination,  and  ambition, 

felt- 
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felf-intereft ; fenfation,  imagination,  ambition,  and 
felf-intereft,  fympathy ; fenfation,  imagination,  am- 
bition, felf-intereff,  and  fympathy,  theopathy ; fen- 
fation, imagination,  ambition,  felf-intereff,  fympa- 
thy, and  theopathy,  the  moral  fenfe : and,  in  an 
inverted  order,  imagination  will  new-model  fenfa- 
tion ambition,  fenfation  and  imagination  ; felf- 
intereft,  fenfation,  imagination,  and  ambition ; fym- 
pathy, fenfation,  imagination,  ambition,  and  felf- 
intereff  ; theopathy,  fenfation,  imagination,  ambi- 
tion, felf-intereft,  and  fympathy  ; and  the  moral 
fenfe,  fenfation,  imagination,  ambition,  felf-intereft, 
fympathy,  and  theopathy  : till  at  laft,  by  the  nu- 
merous reciprocal  influences  of  all  thefc  upon  each 
other,  the  paflions  arrive  at  that  degree  of  complex- 
nefs,  which  is  obferved  in  fad,  and  which  makes 
them  lb  difficult  to  be  analyfed. 

Fourthly,  As  all  the  paffions  arife  thus  from  plea- 
fure  and  pain,  their  firft  and  moft  general  diftribution 
m^y  be  into  the  two  claffes  of  love  and  hatred,  i.  e. 
we  may  term  all  thofe  affedions  of  the  pleafurable 
kind,  which  objeds  and  incidents  raife  in  us,  love; 
all  thofe  of  the  painful  kind,  hatred.  Thus  we 
are  faid  to  love  not  only  intelligent  agents  of  morally 
good  difpofitions,  but  alfo  fenfual  pleafures,  riches, 
and  honours ; and  to  hate  poverty,  difgrace,  and 
pain,  bodily  and  mental. 

Fifthly,  When  our  love  and  hatred  are  excited  to 
a certain  degree,  they  put  us  upon  a variety  of 
adions,  and  may  be  termed  defire  and  averfion; 
by  which  laft  word  I underftand  an  adive  hatred! 
Now  the  adions  which  flow  from  defire  and  averfion, 
are  entirely  the  refult  of  affociated  powers  and  cir- 
cumftances,  agreeably  to  the  twentieth,  twenty- firft, 
and  twenty-fecond  propofttions,  with  their  corollaries! 
The  young  child  learns  to  grafp,  and  go  up  to  the 
play- thing  that  pleafes  him,  and  to  withdraw  his  hand 
hom  the  fire  that  burns  him,  at  firft  from  the  me- 
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chanifm  of  his  nature,  and  without  any  deliberate  pur- 
pofe  of  obtaining  pleafure,  and  avoiding  pain,  or  any 
explicit  reafoning  about  them.  By  degrees  he  learns, 
partly  from  the  recurrency  of  thefe  mechanical  ten- 
dencies, infpired  by  God,  as  one  may  fay,  by  means 
of  the  nature  which  he  has  given  us ; and  partly  from 
the  inftruCtron  and  imitation  of  others  ; to  purfue 
every  thing  which  he  loves  and  defires ; fly  from  every 
thing  which  he  hates ; and  to  reafon  about  the  method 
of  doing  this,  juft  as  he  does  upon  other  matters.  And, 
becaufe  mankind  are  for  the  moft  part  purfuing  or 
avoiding  fomething  or  other,  the  defire  of  happinefs, 
and  the  averfion  to  mifery,  are  fuppofed  to  be  infepa- 
rable  from,  and  effential  to,  all  intelligent  natures. 
But  this  does  not  feem  to  be  an  exaCt  or  correCt  way 
of  fpeaking.  The  moft  general  of  our  defires  and 
averfions  are  factitious,  i.  e.  generated  by  affocia- 
tion ; and  therefore  admit  of  intervals,  augmenta- 
tions, and  diminutions.  And,  whoever  will  be  fuffi- 
ciently  attentive  to  the  workings  of  his  own  mind, 
and  the  aCtions  refulting  therefrom,  or  to  the  aCtions 
of  others,  and  the  affeCtions  which  may  be  fuppofed 
to  occafion  them,  will  find  fuch  differences  and  An- 
gularities'1 in  different  perfons,  and  in  the  fame  perfon 
at  different  times,  as  no  way  agree  to  the  notion  of 
an  effential,  original,  perpetual  defire  of  happinefs, 
and  endeavour  to  attain  it ; but  much  rather  to 
the  factitious  affociated  defires  and  endeavours  here 
afferted.  And  a due  regard  to  this  will,  as  it  feems 
to  me,  folve  many  difficulties  and  perplexities  found 
in  treatifes  upon  the  paffions.  The  writers  upon  this 
fubjeCt  have  begun  in  the  iynthetical  method  prema- 
turely, and  without  having  premifed  the  analytical 
one.  For  it  is  very  true,  that,  after  general  defires 
and  endeavours  are  generated,  they  give  rife  in  their 
turn  to  a variety  of  particular  ones.  But  the  origi- 
nal fource  is  in  the  particular  ones,  and  the  general 
ones  never  alter  and  new- model  the  particular  ones  lo 

much, 
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much,  as  that  there  are  not  many  traces  and  veftiges 
of  their  original  mechanical  nature  and  proportions 
remaining. 

Sixthly,  The  will  appears  to  be  nothing  but  a de- 
fire or  averfion  fufficiently  ftrong  to  produce  an  adtion 
that  is  not  automatic  primarily  or  fecondarily.  At 
lead:  it  appears  to  me,  that  the  fubftitution  of  thele 
words  for  the  word  will  may  be  juftified  by  the 
common  ufage  of  language.  The  will  is  therefore 
that  defire  or  averfion,  which  is  ftrongeft  for  the 
then  prefent  time.  For  if  any  other  defire  was 
ftronger,  the  mufcular  motion  connected  with  it  by 
aflociation  would  take  place,  and  not  that  which  pro- 
ceeds from  the  will,  or  the  voluntary  one,  which  is 
contrary  to  the  fuppofition.  Since  therefore  all  love 
and  hatred,  all  defire  and  averfion,  are  fadtitious, 
and  generated  by  aflociation,  i.  e.  mechanically ; it 
follows  that  the  will  is  mechanical  alfo. 

Seventhly,  Since  the  things  which  we  purfue  do, 
when  obtained,  generally  afford  pleafure,  and  thofe 
which  we  fly  from  affedt  us  with  pain,  if  they  over- 
take us,  it  follows  that  the  gratification  of  the  will 
is  generally  attended  or  aflbciated  with  pleafure,  the 
difappointment  of  it  with  pain.  Hence  a mere  aflb- 
ciated pleafure  is  transferred  upon  the  gratification  of 
the  will ; a mere  aflbciated  pain  upon  the  difappoint- 
ment of  it.  And  if  the  will  was  always  gratified, 
this  mere  aflbciated  pleafure  would,  according  to  the 
prefent  frame  of  our  natures,  abforb,  as  it  were,  all 
our  other  pleafures ; and  thus  by  drying  up  the  fource 
from  whence  it  fprung,  be  itfelf  dried  up  at  laft  : and 
the  fir  ft  difappointments,  after  a long  courfe  of  gra- 
tification, would  be  intolerable.  Both  which  thino-s 
are  fufficiently  obfervable,  in  an  inferior  degree,  in  chil- 
dren that  are  much,  indulged,  and  in  adults,  after  a 
feries  of  fuccefsful  events.  Gratifications  of  the  will 
without  the  confequent  expedted  pleafure,  and  difap- 
pointments of  it  without  the  confequent  expedted 
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pain,  are  particularly  uftful  to  us  here.  And  it  is 
by  this,  arnongd  other  means,  that  the  human  will  is 
brought  to  a conformity  with  the  divine;  which  is 
the  only  radical  cure  for  all  our  evils  and  difappoint- 
ments,  and  the  only  earned  and  medium  for  obtain- 
ing lading  happinefs. 

Eighthly,  We  often  defire  and  purfue  things  which 
o-ive  pain  rather  than  pleafure.  Here  it  is  to  be  fup- 
poled,  that  at  fird  they  afforded  pleafure,  and  that 
they  now  give  pain  on  account  of  a change  in  our 
nature  and  circumdances.  Now,  as  the  continuance 
to  defire  and  purfue  fuch  objects,  notwithdanding  the 
pain  arifing  from  them,  is  the  effect  of  the  power  of 
affociation,  fo  the  fame'  power  will  at  lad  reverfe  its 
own  deps,  and  free  us  from  fuch  hurtful  defires  and 
purfuits.  The  recurrency  of  pain  will  at  lad  render 
the  object  undefirable  and  hateful.  And  the  experi- 
ence of  this  painful  procefs,  in  a few  particular  in- 
dances, will  at  lad,  as  in  other  cafes  of  the  fame 
kind,  beget  a habit  of  ceafing  to  purfue  things,  which 
we  perceive  by  a few  trials,  or  by  rational  argu- 
ments, to  be  hurtful  to  us  upon  the  whole. 

Ninthly,  A date  of  defire  ought  to  be  pleafant  at 
fird  from  the  near  relation  of  defire  to  love,  and 
of  love  to  pleafure  and  happinefs.  But  in  the  courfe 
of  a long  purfuit,  fo  many  fears  and  difappointments, 
apparent  or  real,  in  refpeCt  of  the  fubordinate  means, 
and  fo  many  drong  agitations  of  mind  pading  the 
limits  of  pleafure,  intervene,  as  greatly  to  chequer  a 
date  of  defire  with  mifery.  For  the  fame  reatons 
dates  of  averlion  are  chequered  with  hope  and 

comfort.  . , 

Tenthly,  Hope  and  fear  are,  as  jud  now  ob- 

ferved,  the  attendants  upon  defire  and  averfion.  1 h e e 
a deft  us  more  or  lefs,  according  to  the  more  or  Ids 
frequent  recurrency  of  the  pleafing  and  painful  ideas, 
accoiding  to  the  greater  or  Ids  probability  of  the  ex- 
pected event,  according  to  the  greater  or  lefs  diltanie 
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of  time,  &c.  the  power  of  affociation  difplaying 
itfelf  every  where  in  the  agitations  of  mind  excited 
by  thefe  paffions.  It  is  particularly  remarkable  here 
that  our  hopes  and  fears  rife  and  fall  with  certain 
bodily  difpofitions,  according  as  thefe  favour  or  op- 
pofe  them. 

Eleventhly,  Joy  and  grief  take  place  when  the 
defire  and  averfion,  hope  and  fear,  are  at  an  ends 
and  are  love  and  hatred,  exerted  towards  an  objedt 
which  is  prefent,  either  in  a lenfible  manner,  or  in  a 
rational  one,  i.  e.  fo  as  to  occupy  the  whole  powers 
of  the  mind,  as  fenfible  o'ojedts,  when  prefent,  and 
attended  to,  do  the  external  fenfes.  It  is  very  evi- 
dent, that  the  objedts  of  the  intelledtual  pleafures  and 
pains  derive  their  power  of  thus  affedting  the  mind 
from  affociation. 

Twelfthly,  After  the  adtual  joy  and  grief  are  over, 
and  the  objedt  withdrawn,  there  generally  remains  a 
pleafing  or  difpleafing  recolledtion  or  refentment, 
which  recurs  with  every  recurrency  of  the  idea  of  the 
objedl,  or  of  the  affociated  ones.  This  recolledtion 
keeps  up  the  love  or  hatred.  In  like  manner  the  five 
grateful  paffions,  love,  defire,  hope,  joy,  and  plea- 
fing recolledtion,  all  enhance  one  another ; as  do  the 
five  ungrateful  ones,  hatred,  averfion,  fear,  grief,  and 
difpleafing  recolledion.  And  the  whole  ten,  then 
together,  comprehend,  as  appears  to  me,  all  the 
general  paffions  of  human  nature. 
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SECT.  IV. 

OF  MEMORY. 

PROP.  XC. 

To  examine  how  far  the  Phenomena  of  Memory  are 
' agreeable  to  the  foregoing  Theory . 

Memory  was  defined  in  the  introdudlion  to  be 
that  faculty  by  which  traces  of  fenfations  and 
ideas  recur,  or  are  recalled,  in  the  fame  order  and 
proportion,  accurately  or  nearly,  as  they  were  once 
prefented. 

Now  here  we  may  obferve, 

Firft,  That  memory  depends  entirely  or  chiefly  on 
the  ftate  of  the  brain.  For  difeafes,  concuflions  of 
the  brain,  fpirituous  liquors,  and  fome  poifons,  im- 
pair or  deftroy  it  and  it  generally  returns  again  with 
the  return  of  health,  from  the  ufe  of  proper  medi- 
cines and  methods.  And  all  this  is  peculiarly  fuit- 
able  to  the  notion  of  vibrations.  If  fenfations  and 
ideas  aril'e  from  peculiar  vibrations,  and  difpofitions 
to  vibrate,  in  the  medullary  fubftance  of  the  brain,  it 
is  eafy  to  conceive,  that  the  caufes  above  alleged  may 
fo  confound  the  fenfations  and  ideas,  as  that  the  ufual 
order  and  proportion  of  the  ideas  (hall  be  deftroyed. 

Secondly,  The  rudiments  of  memory  are  laid  in 
the  perpetual  recurrency  of  the  fame  imprefiions,  and 
clufters  of  imprefiions.  How  thefe  leave  ‘ traces,  in 
which  the  order  is  preferved,  may  be  underftood  from 
the  eighth,  ninth,  tenth,  and  eleventh  propofitions. 
The  traces  which  letters,  and  words,  i.  e.  clufters  of 
letters,  leave,  afford  an  inftance  and  example  of  this. 
And,  as  in  languages  the  letters  are  fewer  than  the 
fyllables,  the  fyllables  than  the  words,  and  the  words 
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than  the  Sentences,  fo  the  fingle  fenfible  impreffions, 
and' the  fmall  clufters  of  them,  are  comparatively  few 
in  refped  of  the  large  clufters ; and,  being  fo,  they 
muft  recur  more  frequently,  fo  as  the  fooner  to  beget 
thofe  traces  which  I call  the  rudiments  or  elements 
of  memory.  When  thefe  traces  or  ideas  begin  to 
recur  frequently,  this  alfo  contributes  to  fix  them,  and 
their  order,  in  the  memory,  in  the  fame  manner  as  the 
frequent  impreflion  of  the  objeds  themfelves. 

Thirdly,  Suppofe  now  a perfon  fo  far  advanced  in 
life,  as  that  he  has  learnt  all  thefe  rudiments,  i.  e.  that 
he  has  ideas  of  the  common  appearances  and  occur- 
rences of  life,  under  a confiddable  variety  of  fubor- 
dinate  circumftances,  which  recur  to  his  imagination 
from  the  flighteft  caufes,  and  with  the  moft  perfect 
facility;  and  let  us  afk,  how  he  can  be  able  tore- 
member  or  recoiled  a paft  fad,  confiding  of  one  thou- 
sand fingle  particulars,  or  of  one  hundred  fuch  clufters 
as  are  called  the  rudiments  of  memory;  ten  fingle  par- 
ticulars being  fuppofed  to  conftitute  a rudiment  ? Firft, 
then,  we  may  obferve,  that  there  are  only  one  hun- 
dred links  wanting  in  the  chain;  for  he  has  already 
learnt  confiderable  exadnefs  in  the  fubordinate  cir- 
cumftances of  the  one  hundred  clufters ; and  perfed 
exadnefs  is  not  to  be  fuppofed  or  required.— Secondly, 
The  one  hundred  clufters  recur  again  and  again  to  the 
imagination  for  fome  time  after  the  fad,  in  a quick 
and  cranfient  manner,  as  thofe  who  attend  Sufficiently 
to  what  pafies  in  their  own  minds  may  perceive;  and 
this  both  makes  the  impreffion  a little  deeper,  and 
alfo  ferves  to  preferve  the  order.  If  the  perfon 
attempts  to  recoiled  foon  after  the  impreffion, 
the  effed  remaining  in  the  brain  is  Sufficient  to 
enable  him  to  do  this  with  the  accuracy  required 
and  experienced ; if  a longer  time  intervenes,  before 
he  attempts  to  recoiled,  ftill  the  number  of  invo- 
luntary recurrencies  makes  up  in  fome  meafure  for 
the  want  of  this  voluntary  recolledion.  However, 
the  power  of  recolledion  declines  in  general,  and  is 
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entirely  loft  by  degrees.  It  confirms  this  reafoning, 
that  a new  fet  of  ftrong  impreftions  deftroys  this 
power  of  recollection.  For  this  muft  both  oblite- 
rate the  effeCls  of  the  foregoing  impreftions,  and  pre- 
vent the  recurrency  of  the  ideas. — Thirdly,  As  the 
fingle  impreftions,  which  make  the  fmall  clufters,  are 
not  combined  together  at  hazard,  but  according  to  a 
general  tenor  in  nature,  l'o  the  clufters  which  make 
faffs  fucceed  each  other  according  to  fome  general 
tenor  likewife.  Now  this  both  leftens  the  number 
of  varieties,  and  fhews  that  the  affociation  between 
many  of  the  clufters, 6 or  rudiments,  or  one  hundred 
links  fuppofed  to  be  wanting,  is  cemented  already. 
This  may  be  both  illuftrated  and  exemplified  by  the 
obfervation,  that  it  is  difficult  to  remember  even  well- 
known  words  that  have  no  connection  with  each  other, 
and  more  fo  to  remember  collections  of  barbarous 
terms  whereas  adepts  in  any  fcience  remember  the 
things  of  that  fcience  with  a furprizing  exaftnefs  and 
facility. — Fourthly,  Some  clufters  are  excluded  from 
fucceeding  others,  by  ideas  of  inconfiftency,  impofti- 
bility,  and  by  the  methods  of  reafoning,  of  which  we 
become  matters  as  we  advance  in  life. — Fifthly,  The 
vifible  impreftions  which  concur  in  the  paft  faCt,  by 
being  vivid,  and  preferving  the  order  of  place,  often 
contribute  greatly  to  preferve  the  order  of  time, 
and  to  fuggeft  the  clufters  which  may  be  wanting. — 
Sixthly,  It  is  to  be  obferved,  that  as  we  think  in  words 
both  the  impreftions  and  the  recurrencies  of  ideas 
will  be  attended  with  words ; and  thefe  words,  from 
the  great  ufe  and  familiarity  of  language,  will  fix 
themfelves  ftrongly  in  the  fancy,  and  by  fo  doing 
bring  up  the  affociated  trains  of  ideas  in  the  proper 
order,  accurately  or  nearly.  And  thus,  when  a perlon 
relates  a paft  faCt,  the  ideas  do  in  fome  cafes 
fuggeft  the  words,  whilft  in  others  the  words  fug- 
geft the  ideas.  Hence  illiterate  perfons  do  not 
remember  nearly  fo  well  as  others,  ceteris  paribus.  And 
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I fuppofe  the  fame  is  true  of  deaf  perfons  in  a ftill 
crreater  degree.  But  it  arifes  hence  alfo,  that  many 
miftakes  in  the  fubordinate  circumftances  are  com- 
mitted in  the  relations  of  paft  fads,  if  the  relater 
defcends  to  minute  particulars.  For  the  fame  reafons 
thefe  miftakes  will  be  fo  affociated  with  the  true  fads 
after  a few  relations,  that  the  relater  himfelf  fliall  be- 
lieve, that  he  remembers  them  diftindly. — Seventhly, 
The  miftakes  which  are  committed  both  on  the  fore- 
going account  and  others,  make  confiderable  abate- 
ments in  the  difficulty  here  to  be  folved. 

Fourthly,  Let  it  now  be  afked,  in  what  the  recol- 
ledion  of  a paft  fad,  confiding  of  one  hundred  clufters, 
as  above,  differs  from  the  tranfit  of  the  fame  one 
hundred  clufters  over  the  fancy,  in  the  way  of  a re- 
verie ? I anfwer,  partly  in  the  vividnefs  of  the  cluf- 
ters, partly  and  principally  in  the  readinefs  and  ftrength 
of  the  affociations,  by  which  they  are  cemented  to- 
gether. This  follows  from  what  has  been  already  de- 
livered ; but  it  may  be  confirmed  alfo  by  many  other 
obfervations. — Thus,  firft  many  perfons  are  known 
by  relating  the  fame  falfe  ftory  over  and  over  again, 
i.  e.  by  magnifying  the  ideas,  and  their  affociations,  at 
laft  to  believe  that  they  remember  it.  It  makes  as  vi- 
vid an  impreffion  upon  them,  and  hangs  as  clofely  to- 
gether, as  an  affemblage  of  paft  fads  recolleded  by 
memory. — Secondly,  All  men  are  fometimes  at  a 
lofs  to  know  whether  clufters  of  ideas  that  ftrike 
the  fancy  ftrongly,  and  fucceed  each  other  readily 
and  immediately,  be  recolledions,  or  mere  reveries. 
And  the  more  they  agitate  the  matter  in  the  mind, 
the  more  does  the  reverie  appear  like  a recolledion. 
It  refembles  this,  that  if  in  endeavouring  to  recoiled  a 
verfe,  a wrong  word,  fuiting  the  place,  firft  occurs, 
and  afterwards  the  right  one,  it  is  difficult  during  the 
then  prefent  agitation  to  diftinguiffi  the  right  one. 
But  afterwards,  when  this  agitation  is  fubfided,  the 
right  word  eafily  regains  its  place.  Perfons  of  irri- 
table 
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table  nervous  fyftems  are  more  fubjeCt  to  fuch  falla- 
cies than  others.  And  madmen  often  impofe  upon 
themfelves  in  this  way,  viz.  from  the  vividnefs  of 
their  ideas  and  affociations,  produced  by  bodily 
caules.  The  fame  thing  often  happens  in  dreams. 
The  vividnefs  of  the  new  fcene  often  makes  it  appear 
like  one  that  we  remember,  and  are  well  acquainted 
with.  Thirdly  if  the  fpecific  nature  of  memory 
confift  in  the  great  vigour  of  the  ideas,  and  their 
affociations,  then,  as  this  vigour  abates,  it  ought  to 
fuggeft  to  us  a length  of  time  elapfed ; and  vice 
verja , if  it  be  kept  up,  the  diftance  of  time  ought 
to  appear  contracted.  Now  this  laft  is  the  cafe  : for 
the  death  of  a friend,  or  any  interefting  event,  often 
recolleCted  and  related,  appears  to  have  happened  but 
yefterday,  as  we  term  it,  viz.  on  account  of  the  vi- 
vidnefs of  the  clutters,  and  their  affociations,  corre- 
fponding  to  the  nature  of  a recent  event. — Fourthly, 
It  is  not,  however,  to  be  here  fuppofed,  that  we 
have  not  many  other  ways  of  diftinguifhing  real  recol- 
lections from  mere  reveries.  For  the  firft  are  fup- 
ported  by  their  connection  with  known  and  allowed 
faCts,  by  various  methods  of  reafoning,  and  having 
been  related  as  real  recollections,  &c. 

Fifthly,  In  like  manner  we  diftinguifh  a new  place, 
book,  perfon,  &c.  from  one  which  we  remember, 
fuppofing  both  to  be  prefented  in  like  circumftances. 
The  parts,  affociates,  &c.  of  that  which  we  remem- 
ber, ftrike  us  more  ftrongly,  are  fuggefted  by  each 
other,  and  hang  together,  which  does  not  hold  of  the 
new.  The  old  does  alfo  fuggeft  many  affociates, 
which  a new  one  in  like  circumftances  would  not. 
And  if  from  the  then  ftate  of  fancy,  the  diftance  of 
time,  &c.  there  be  any  doubt  of  thefe  things,  either 
with  refpeCt  to  the  old  or  new,  a like  doubt  arifes  in 
refpeCt  of  the  memory.  An  attentive  perfon  may 
obferve,  that  he  determines  of  fuch  things,  whether 
they  be  old  or  new,  by  the  vividnefs  of  the  ideas,  and 
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their  power  of  fuggefting  each  other,  and  foreign 
alTociates. 

Some  perfons  feem  to  fuppofe,  that  the  foul  iur- 
veys  one  object,  the  old  for  inftance,  and  comparing 
it  with  the  impreffions  which  a fimilar  new  one  would 
excite,  calls  the  old  one  an  object  remembered.  But 
this  is  like  fuppofing  an  eye  within  the  eye  to  view 
the  pictures  made  by  objects  upon  the  retina.  Not 
to  mention,  that  the  foul  cannot  in  the  fame  inftant, 
during  the  fame  to  vSv,  furvey  both  the  old  and  new, 
and  compare  them  together}  nor  is  there  any  evi- 
dence, that  this  is  done  in  fact.  A perfon  who 
inquires  into  the  nature  of  memory,  may  indeed 
endeavour  to  date  the  difference  between  the  impref- 
fions  of  old  and  new,  as  I have  done  here;  but  this 
is  a fpeculation  that  few  perfons  concern  themfelves 
with,  whereas  all  remember  and  apply  the  words 
relative  to  memory,  juft  as  they  do  other  words.  We 
may  conclude  therefore,  that  the  difference  of  vivid- 
nefs  and  connexion  in  the  ideas,  with  the  other 
affociates  of  recollections,  are  a fufficient  foundation 
for  the  proper  ufe  of  the  words  relative  to  the 
memory,  juft  as  in  other  like  cafes. 

Sixthly,  The  peculiar  imperfection  of  the  memory 
in  children  tallies  with  the  foregoing  account  of  this 
faculty ; and  indeed  this  account  may  be  confidered 
as  a grofs  general  hiftory  of  the  fucceffive  growth 
of  the  memory,  in  paffing  from  childhood  to  adult 
age.  Children  muft  learn  by  degrees  the  ideas  of 
fingle  impreffions,  the  clufters  which  I call  rudi- 
ments, and  the  moft  ufual  connections  and  combi- 
nations of  thefe.  They  have  alfo  the  ufe  of  words, 
and  of  objects  and  incidents,  as  figns  and  fymbols, 
with  the  proper  method  of  reafoning  upon  them,  to 
learn;  and  during  their  novitiate  in  thefe  things  their 
memories  muft  labour  under  great  imperfections.  It 
appears  alfo,  that  the  imperfections  peculiar  to  chil- 
dren correfpond  in  kind  as  well  as  degree  to  the  rea- 

fons 
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fons  here  aligned  for  them.  Their  not  being  able  to 
digeft  part  facts  in  order  of  time  is,  in  great  mea- 
fure,  owing  to  their  not  having  the  proper  ufe  of  the 
fymbols,  whereby  time  is  denoted. 

Seventhly,  The  peculiar  imperfection  of  the  me- 
mory in  aged  perfons  tallies  alfo  with  the  foregoing 
account.  The  vibrations  and  difpofitions  to  vibrate, 
in  the  fmall  medullary  particles,  and  their  afiociations, 
are  all  fo  fixed  by  the  callofity  of  the  medullary  fub- 
ftance,  and  by  repeated  impreffions  and  recurrencies, 
that  new  impreffions  can  fcarce  enter,  that  they  recur 
feldom,  and  that  the  parts  which  do  recur  bring  in 
old  trains  from  eftablifhed  afiociations,  inftead  of 
continuing  thofe  which  were  lately  imprefied.  Hence 
one  may  almoft  predict  what  very  old  perfons  will 
fay  or  do  upon  common  occurrences.  Which  is  alfo 
the  cafe  frequently  with  perfons  of  ftrong  paffions, 
for  reafons  that  are  not  very  unlike.  When  old 
perfons  relate  the  incidents  of  their  youth  with  great 
precifion,  it  is  rather  owing  to  the  memory  of  many 
preceding  memories,  recollections,  and  relations  than 
to  the  memory  of  the  thing  itfelf. 

Eighthly,  In  recovering  from  concuffions,  and 
other  diforders  of  the  brain,  it  is  ufual  for  the  patient 
to  recover  the  power  of  remembering  the  then  pre- 
fent  common  incidents  for  minutes,  hours,  and  days, 
by  degrees;  alfo  the  power  of  recalling  the  events 
of  his  life  preceding  his  illnefs.  At  length  he  reco- 
vers this  laft  power  perfectly,  and  at  the  fame  time 
forgets  almoft  all  that  paft  in  his  illnefs,  even  thofe 
things  which  he  remembered,  at  firft,  for  a day  or 
two.  Now  the  reafon  of  this  I take  to  be,  that  upon 
a perfect  recovery  the  brain  recovers  its  natural  ftate, 
i,  e.  all  its  former  difpofitions  to  vibrate ; but  that 
fuch  as  took  place  during  the  preternatural  ftate  of 
the  brain,  i.  e.  during  his  illnefs,  are  all  obliterated 
by  the  return  of  the  natural  ftate.  In  like  manner 
dreams,  which  happen  in  a peculiar  ftate  of  the  brain, 
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1,  e.  in  fleep,  vaniffi,  as  foon  as  vigilance,  a different 
ftate,  takes  place.  But  if  they  be  colledted  imme- 
diately upon  waking,  and  thus  conne&ed  with  the 
ftate  of  vigilance,  they  may  be  remembered.  But 
1 fhall  have  occafion  to  be  more  explicit  on  this  head 
in  the  next  fe£tion. 

Ninthly,  It  is  very  difficult  to  make  any  plauftble 
conje&ures  why  lome  perfons  of  very  weak  judg- 
ments, not  much  below  idiots,  are  endued  with  a 
peculiar  extraordinary  memory.  This  memory  is 
generally  the  power  of  recollecting  a large  group  of 
words,  fuppofe,  as  thofe  of  a fermon,  in  a ffiort 
time  after  they  are  heard,  with  wonderful  exaftnefs 
and  readinefs ; but  then  the  whole  is  obliterated, 
after  a longer  time,  much  more  completely  than  in 
perfons  of  common  memories  and  judgments.  One 
may  perhaps  conje&ure,  that  the  brain  receives  all 
dilpofitions  to  vibrate  fooner  in  thefe  perfons,  and 
lets  them  go  fooner,  than  in  others.  And  the  laft 
may  contribute  to  the  firft  : for,  new  impreffions  may 
take  place  more  deeply  and  precifely,  if  there  be  few 
old  ones  to  oppofe  them.  The  moft  perfect  memory 
is  that  which  can  both  receive  moft  readily,  and  retain 
moft  durably.  But  we  may  fuppofe,  that  there  are 
limits,  beyond  which  thefe  two  different  powers 
cannot  confift  with  each  other. 

Tenthly,  When  a perfon  defires  to  recolleft  a thing 
that  has  efcaped  him,  fuppofe  the  name  of  a perfon, 
or  vifible  objeft,  he  recalls  the  vifible  idea,  or  fome 
other  affociate,  again  and  again,  by  a voluntary  power, 
the  defire  generally  magnifying  all  the  ideas  and 
affociations  i and  thus  bringing  in  the  affociation  and 
idea  wanted,  at  laft.  However,  if  the  defire  be  great, 
it  changes  the  ftate  of  the  brain,  and  has  an  oppofite 
effeft  ; fo  that  the  deft  red  idea  does  not  recur, 
till  all  has  fubfided ; perhaps  not  even  then. 

Eleventhly,  All  our  voluntary  powers  are  of  the 
nature  of  memory ; as  may  be  eafily  feen  from  the 
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foregoing  account  of  it,  compared  with  the  account 
of  the  voluntary  powers  given  in  the  firft  chapter. 
And  it  agrees  remarkably  with  this,  that,  in  morbid 
affedhons  of  the  memory,  the  voluntary  adtions  fuffer 
a like  change  and  imperfe&ion. 

Twelfthly,  For  the  fame  reafons  the  whole  pow- 
ers of  the  foul  may  be  referred  to  the  memory,  when 
taken  in  a large  fenfe.  Hence,  though  fome  perfons 
may  have  ftrong  memories  with  weak  judgments, 
yet  no  man  can  have  a ftrong  judgment  with  a weak 
original  power  of  retaining  and  remembering. 
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SECT.  V. 

OF  IMAGINATION,  REVERIES,  AND  DREAMS. 

\ 

PROP.  XCI. 

To  examine  how  fat'  ihe  Phenomena  of  Imagination , 

Reveries , and  Dreams , are  agreeable  to  the  foregoing 

Theory. 

The  recurrence  of  ideas,  efpecially  vifible  and 
audible  ones,  in  a vivid  manner,  but  without  any 
regard  to  the  order  obferved  in  paft  fads,  is  afcribed 
to  the  power  of  imagination  or  fancy.  Now  here 
we  may  obferve,  that  every  fucceeding  thought  is  the 
refult  either  of  fome  new  imprefiion,  or  of  an  affo-' 
ciation  with  the  preceding.  And  this  is  the  com- 
mon opinion.  It  is  impoflible  indeed  to  attend  fo 
minutely  to  the  fuccefiion  of  our  ideas,  as  to  diftin- 
guilh  and  remember  for  a fufficient  time  the  very 
impreflion  or  affociation  which  gave  birth  to  each 
thought ; but  we  can  do  this  as  far  as  it  can  be 
expedted  .to  be  done,  and  in  fo  great  a variety  of 
inftances,  that  our  argument  for  the  prevalence  of 
the  foregoing  principle  of  affociation  in  all  inftances, 
except  thofe  of  new  impreflions,  may  be  efteemed 
a complete  induction. 

A reverie  differs  from  imagination  only  in  that  the 
perfon  being  more  attentive  to  his  own  thoughts, 
and  lefs  difturbed  by  foreign  objeds,  more  of  his 
ideas  are  deducible  from  affociation,  and  fewer  from 
new  impreflions. 

It  is  to  be  obferved,  however,  that  in  all  the  cafes 
of  imagination  and  reverie  the  thoughts  depend,  in 
part,  upon  the  then  ftate  of  body  or  mind.  A 
pleafurab^e  or  painful  ftate  of  the  ftomach  or  brain, 

joy 


I 


384  Of  Dreams. 

joy  or  grief,  will  make  all  the  thoughts  warp  their 
own  way,  little  or  much.  But  this  exception  is  as 
agreeable  to  the  foregoing  theory,  as  the  general 
prevalence  of  affociation  juft  laid  down. 

We  come  next  to  dreams.  I fay  then,  that  dreams 
are  nothing  but  the  imaginations,  fancies,  or  reve- 
ries of  a fleeping  man;  and  that  they  are  deducible 
from  the  three  following  caufes,  viz.  Fifft,  The  im- 
preftions  and  ideas  lately  received,  and  particularly 
thofe  of  the  preceding  day.  Secondly,  The  ftate  of 
the  body,  particularly  of  the  ftomach  and  brain. 
And,  Thirdly,  Afiociation. 

That  dreams  are,  in  part,  deducible  from  the  im- 
preflions  and  ideas  of  the  preceding  day,  appears  from 
the  frequent  recurrence  of  thefe  in  greater  or  leflfer 
clufters,  and  efpecially  of  the  vifible  ones,  in  our 
dreams.  We  fometimes  take  in  ideas  of  longer  date, 
in  part,  on  account  of  their  recency : however,  in 
general,  ideas  that  have  not  affefted  the  mind  fq>r 
fome  days,  recur  in  dreams  only  from  the  fecond  or 
third  caufe  here  afligned. 

That  the  ftate  of  the  body  affe*fts  our  dreams,  is 
evident  from  the  dreams  of  fick  perfons,  -and  of 
thofe  who  labour  under  indigeftions,  fpafms,  and 
flatulencies. 

Laftly,  We  may  perceive  ourfelves  to  be  carried 
on  from  one  thing  to  another  in  our  dreams  partly 
by  affociation. 

It  is  alfo  highly  agreeable  to  the  foregoing  theory 
to  expedt,  that  each  of  the  three  foregoing  caufes 
fhould  have  an  influence  upon  the  trains  of  ideas, 
that  are  prefented  in  dreams. 

Let  us  now  fee  how  we  can  folve  the  mod  ufual 
phenomena  of  dreams  upon  thefe  principles. 

Firft,  then,  The  fcenes  which  prefent  themfelves 
are  taken  to  be  real.  We  do  not  confider  them  as 
the  work  of  the  fancy ; but  fuppofe  ourfelves  pre- 
fent, and  actually  feeing  and  hearing  what  pafles. 

Now 
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Now  this  happens,  Firft,  Becaufe  we  have  no  other 
reality  to  oppofe  to  the  ideas  which  offer  themfelves^ 
whereas  in  the  common  fictions  of  the  fancy,  while 
we  are  awake,  there  is  always  a fet  of  real  external 
objects  ftriking  feme  of  our  fenfes,  and  precluding 
a like  miftake  there:  or,  if  we  become  quite  inatten- 
tive to  external  objects,  the  reverie  does  fo  far 
put  on  the  nature  of  a dream,  as  to  appear  a reality. 
— Secondly,  The  trains  of  vifible  ideas,  which  occur 
in  dreams,  are  far  more  vivid  than  common  vifible 
ideas ; and  therefore  may  the  more  eafily  be  taken  for 
actual  impreffions.  For  what  reafons  thefe  ideas 
fhould  be  fo  much  more  vivid,  I cannot  prefume  to 
lay.  I guefs,  that  the  exclulion  of  real  impreffions 
has  fome  ffiare,  and  the  increafed  heat  of  the  brain 
may  have  fome  likewife.  The  fact  is  moll  obferva- 
ble  in  the  firft  approaches  of  fleepj  all  the  vifible 
ideas  beginning  then  to  be  more  than  ufually  glaring. 

Secondly,  There  is  a great  wildnefs  and  incon- 
fiftency  in  our  dreams.  For  the  brain,  during  fleep, 
is  in  a ftate  fo  different  from  that  in  which  the  ufual 
affociations  were  formed,  that  they  can  by  no  means 
take  place  as  they  do  during  vigilance.  On  the  con- 
■ trary,  the  ftate  of  the  body  fuggefts  fuch  ideas, 
amongft  thofe  that  have  been  lately  impreffed,  as  are 
moft  fuitable  to  the  various  kinds  and  degrees  of 
pleafant  and  painful  vibrations  excited  in  the  ftomach, 
brain,  or  fome  other  part.  Thus  a perfon  who  has 
taken  opium,  fees  either  gay  feenes,  or  ghaftly  ones, 
according  as  the  opium  excites  pleafant  or  painft/l 
vibrations  in  the  ftomach.  Hence  it  will  follow,  that 
ideas  will  rife  fucceffively  in  dreams,  which  have  no 
fuch  connection  as  takes  place  in  nature,  rn  adlual 
impreffions,  nor  any  fuch  as  is  deducible  from  affo- 
ciation.  And  yet,  if  they  rife  up  quick  and  vividly 
one  after  another,  as  fubjedls,  predicates,  and  other 
affociates,  ufe  to  do,  they  will  be  affirmed  of  each 
other,  and  appear  to  hang  together.  Thus  the  fame 
Vol.  I.  C c . perfon 
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perfon  appears  in  two  places  at  the  fame  time ; two 
appearing  fucceffively  in  the  fame  place  coa- 
lefce  into  one ; a brute  is  fuppofed  to  fpeak  (when 
the  idea  of  a voice  comes  from  that  quarter)  or  to  han- 
dle j any  idea,  qualification,  office,  &c.  coinciding  in 
the  inftant  of  time  with  the  idea  of  one’s  felf,  or  of 
another  perfon,  adheres  immediately,  &c.  &c. 

Thirdly,  We  do  not  take  notice  of,  or  are  offended 
at,  thefe  inconfiftencies  ; but  pafs  on  from  one  to 
another.  For  the  affociations,  which  fhould  lead  us 
thus  to  take  notice,  and  be  offended,  are,  as  it  were, 
afleep ; the  bodily  caufes  alfo  hurrying  us  on  to  new 
and  new  trains  fucceffively.  But  if  the  bodily  ftate 
be  fuch  as  favours  ideas  of  anxiety  and  perplexity, 
then  the  inconfiftency,  and  apparent  impoffibility, 
occurring  in  dreams,  are  apt  to  give  great  difturbance 
and  uneafinefs.  It  is  to  be  obferved  likewife,  that 
we  forget  the  feveral  parts  of  our  dreams,  very  faft 
in  paffing  from  one  to  another ; and  that  this  leffens 
the  apparent  inconfiftencies,  and  their  influences. 

Fourthly,  It  is  common  in  dreams  for  perfons  to 
appear  to  themfelves  to  be  transferred  from  one  place 
to  another,  by  a kind  of  failing  or  flying  motion. 
This  arifes  from  the  change  of  the  apparent  magni- 
tude and  pofition  of  the  images  excited  in  the  brain, 
this  change  being  fuch  as  a change  of  diftance  and 
pofition  in  ourfelves  would  have  occafioned.  What- 
ever the  realons  be,  for  which  vifible  images  are  ex- 
cited in  fleep,  like  to  the  objefts  with  which  we  con- 
verfe  when  awake,  the  fame  reafons  will  hold  for 
changes  of  apparent  magnitude  and  pofition  alfo; 
and  thefe  changes  in  fixed  objedls,  being  conftantly 
affociated  with  motions  in  ourfelves  when  awake, 
will  infer  thefe  motions  when  afleep.  But  then 
we  cannot  have  the  idea  of  the  vis  inertice  of  our 
own  bodies,  anfwering  to  the  impreffions  in  walking  ; 
becaufe  the  nerves  of  the  muicles  either  do  not  admit 
of  fuch  miniature  vibrations  in  fieep  ; or  do  not  trani- 
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mit  ideas  to  the  mind  in  confequence  thereof ; whence 
we  appear  to  fail,  fly,  or  ride.  Yet  fometimes  a 
perfon  feems  to  walk,  and  even  to  (hike,  juft  as  in 
other  cafes  he  feems  to  feel  the  impreflion  of  a foreign 
body  on  his  fkin. 

Thofe  who  walk  and  talk  in  their  fleep,  have  evi- 
dently the  nerves  of  the  mufcles  concerned  fo  free,  as 
that  vibrations  can  defcend  from  the  internal  parts  of 
the  brain,  the  peculiar  refidence  of  ideas,  into  them. 
At  the  fame  time  the  brain  itfelf  is  fo  opprefled,  that 
they  have  fcarce  any  memory.  Perfons  who  read  in- 
attentively, i.  e.  fee  and  fpeak  almoft  without  remem- 
bering, alfo  thofe  who  labour  under  fuch  a morbid 
lofs  of  memory,  as  that  though  they  fee,  hear,  fpeak, 
and  aft,  pro  re  nata , from  moment  to  moment,  yet 
they  forget  all  immediately,  fomewhat  refemble  the 
perfons  who  walk  and  talk  in  fleep. 

Fifthly,  Dreams  confift  chiefly  of  vifible  imagery. 
This  agrees  remarkably  with  the  perpetual  impref- 
fions  made  upon  the  optic  nerves  and  correfponding 
parts  of  the  brain  during  vigilance,  and  with  the  dif- 
tinftnefs  and  vividnefs  of  the  images  imprefled. 

We  may  obferve  alfo,  that  the  vifible  imagery  in 
dreams  is  compofed,  in  a confiderable  degree,  of 
fragments  of  vifible  appearances  lately  imprefled.  For 
the  difpofition  to  thefe  vibrations  muft  be  greater 
than  to  others,  ceteris  paribus , at  the  fame  time  that 
by  the  imperfeftion  and  interruption  of  the  aflocia- 
tions,  only  fragments,  not  whole  images,  will  gene- 
rally appear.  . The  fragments  are  fo  fmall,  and  fo 
intermixed  with  other  fragments  and  appearances, 
that  it  is  difficult  to  trace  them  up  to  the  preceding 
day ; the  ffiortnefs  of  our  memory  contributing  alfo 
not  a little  thereto. 

It  happens  in  dreams,  that  the  fame  fiftitious 
places  are  prefented  again  and  again  at  the  diftance 
of  weeks  and  months,  perhaps  during  the  whole  courfe 
o life.  Thefe  places  are,  I fuppcfe,  compounded 
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at  firft,  probably  early  in  youth,  of  fragments  of  real 
places,  which  we  have  feen.  They  afterwards  recur 
in  dreams,  becaufe  the  fame  ftate  of  brain  recurs; 
and  when  this  has  happened  for  fome  fucceffions, 
they  may  be  expedted  to  tecur  at  intervals  during 
life.  But  they  may  alfo  admit  of  variations,  efpe- 
cially  before  frequent  recurrency  has  eftablifhed  and 
fixed  them. 

Sixthly,  It  has  been  obferved  already,  that  many 
of  the  things  which  are  prefented  in  dreams,  appear 
to  be  remembered  by  us,  or,  at  leaft,  as  familiar  to 
us ; and  that  this  may  be  folved  by  the  readinefs 
with  which  they  ftart  up,  and  fucceed  one  another, 
in  the  fancy. 

Seventhly,  It  has  alfo  been  remarked,  that  dreams 
ought  to  be  foon  forgotten,  as  they  are  in  fadt;  be- 
caufe the  ftate  of  the  brain  fuffers  great  changes  in 
pafling  from  fleep  to  vigilance.  The  wildnefs  and 
inconfiftency  of  our  dreams  render  them  ftill  more 
liable  to  be  forgotten.  It  is  faid  that  a man  may  re- 
member his  dreams  beft  by  continuing  in  the  fame 
pofture  in  which  he  dreamt;  which,  if  true,  would 
be  a remarkable  confirmation  of  the  dodtrine  of  vibra- 
tions ; fince  thofe  which  take  place  in  the  medullary 
fubftance  of  the  brain  would  be  leaft  difturbed  and 
obliterated  by  this  means. 

Eighthly,  The  dreams  which  are  prefented  in  the 
firft  part  of  the  night  are,  for  the  moft  part,  much 
more  confufed,  irregular,  and  difficult  to  be  remem- 
bered, than  thofe  which  we  dream  towards  the  morn- 
ing ; and  thefe  laft  are  often  rational  to  a confiderable 
degree,  and  regulated  according  to  the  ufual  courfe 
of  our  affociations.  For  the  biain  begins  then  to  ap- 
proach to  the  ftate  of  vigilance,  or  that  in  which  the 
ufual  affociations  were  formed  and  cemented.  How- 
ever, aftociation  has  fome  power  even  in  wild  and 
inconfiftent  dreams. 
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Cor.  i.  As  the  prophecies  were,  many  of  them, 
communicated  in  the  way  of  divine  vifions,  trances, 
or  dreams,  fo  they  bear  many  of  the  foregoing 
marks  of  dreams.  Thus  they  deal  chiefly  in  vifible 
imagery ; they  abound  with  apparent  impoffibilities, 
and  deviations  from  common  life,  of  which  yet  the 
prophets  take  not  the  lead:  notice : they  fpeak  of  new 
things  as  of  familiar  ones ; they  are  carried  in  the 
fpirit  from  place  to  place;  things  requiring  a long 
feries  of  time  in  real  life,  are  tranfafted  in  the  pro- 
phetical vifions,  as  foon  as  feen ; they  afcribe  to 
themfelves  and  others  new  names,  offices,  &c.  every 
thing  has  a real  exiftence  conferred  upon  it;  there 
are  Angular  combinations  of  fragments  of  vifible 
appearances  ; and  God  himfeif  is  Teprefented  in 
a vifible  ffiape,  which  of  all  other  things  mult  be 
moil  offenfive  to  a pious  Jew.  And  it  feems  to  me, 
that  thefe,  and  fuch  like  critericns  might  eftablifh 
the  genuinenefs  of  the  prophecies,  exclufively  of  all 
other  evidences. 

Cor.  2.  The  wildnefs  of  our  dreams  feems  to  be 
of  Angular  ufe  to  us,  by  interrupting  and  breaking  the 
courfe  of  our  aflbciations.  For,  if  we  were  always 
awake,  fome  accidental  aflbciations  would  be  fo 
much  cemented  by  continuance,  as  that  nothing  could 
afterwards  disjoin  them ; which  would  be  madnefs. 

Cor.  3.  A perfon  may  form  a judgment  of  the 
flate  of  his  bodily  health,  and  of  his  temperance,  by 
the  general  pleafantnefs  or  unpleafantnefs  of  his 
dreams.  There  alfo  many  ufeful  hints  relating  to 
the  ftrength  of  our  paffions  deducible  from  them. 
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SECT.  VI. 

OF  IMPERFECTIONS  IN  THE  RATIONAL 
FACULTY. 

PROP.  XCII. 

To  examine  how  far  Deviations  from  found  Reafon , and 
Alienations  of  Mind , are  agreeable  to  the  foregoing 
Theory. 


Mad  perfons  differ  from  others  in  that  they  judge 
wrong  of  paft  or  future  fadts  of  a common  nature ; 
that  their  affedtions  and  adtions  are  violent  and  dif- 
ferent from,  or  even  oppofite  to,  thofe  of  others 
upon  the  like  occafions,  and  fuch  as  are  contrary  to 
their  true  happinefs  ; that  their  memory  is  fallacious, 
and  their  difcourfe  incoherent ; and  that  they  lofe,  in 
great  meafure,  that  confcioufnefs  which  accompanies 
our  thoughts  and  adtions,  and  by  which  we  connedt 
ourielves  with  ourfelves  from  time  to  time.  Thefe 
circumltances  are  varioufly  combined  in  the  various 
kinds  and  degrees  of  madnefs ; and  fome  of  them 
take  place  in  perfons  of  found  minds,  in  certain  de- 
grees, and  for  certain  fpaces  of  time ; fo  that  here, 
as  in  other  cafes,  it  is  impoffible  to  fix  precife  limits, 
and  to  determine  where  foundnefs  of  mind  ends,  and 
madnefs  begins.  I will  make  fome  fhort  remarks, 
deduced  from  the  theory  of  thefe  papers,  upon  the 
following  dates  of  mind,  which  all  bear  fome  rela- 
tion to  one  another,  and  all  differ  from  the  perfedtion 
of  reafoning  natural  to  adults,  according  to  the  ordi- 
nary courfe  of  things,  viz. 

1.  The  erroneoufnefs  of  the  judgment  in  children 
and  idiots. 

2.  The  dotage  of  old  perfons. 

3.  Drunkennefs. 

4.  The 
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4.  The  deliriums  attending  acute  or  other  diftem- 
pers. 

5.  The  frequent  recurrency  of  the  fame  ideas  in  a 
courfe  of  ftudy,  or  otherwife. 

6.  Violent  paffions. 

7.  Melancholy. 

8.  Madnefs. 

OF  THE  ERRONEOUSNESS  OF  THE  JUDGMENT 
IN  CHILDREN  AND  IDIOTS. 

Children  often  mifreprefent  paft  and  future  faffs ; 
their  memories  are  fallacious ; their  difcourfe  incohe- 
rent ; their  affeftions  and  affions  difproportionate  to 
the  value  of  the  things  dcfired  and  purfued ; and 
the  connecting  confcioufnefs  is  in  them  as  yet  imper- 
feft.  But  all  this  follows  naturally  from  the  obfer- 
vations  made  above  concerning  the  methods  in  which 
we  learn  to  remember  and  relate  paft  faffs,  to  judge 
of  future  ones,  to  reafon,  and  to  exprefs  ourfelves 
fuitably  to  each  occafion  ; alfo  in'  which  our  hopes 
and  fears  are  made  to  depend  upon  fymbols.  No 
particular  account  is  therefore  required  for  thefe  phe- 
nomena ; they  are  ftriftly  natural ; and  many  of  the 
chief  reafons  for  the  imperfeftion  of  the  memory 
and  judgment  in  children  occurring  perpetually,  and 
being  very  obvious,  it  is  not  ufually  fyppofed,  that 
any  particular  account  is  required.  However,  if  an 
adult  fhould  become  fubjeft  to  a like  erroneoufnefs, 
it  would  evidently  be  one  fpecies  of  madnefs ; as 
fatuity  or  idiotifm  is.  Here  the  brain  labours  under 
fuch  an  original  diforder,  as  either  not  to  receive  a 
difpofition  to  the  miniature  vibrations  in  which  ideas 
confift,  and  whence  voluntary  motions  are  derived, 
but  with  great  difficulty  ; or,  if  it  receives  luch  dif- 
pofitions  readily,  they  have  not  the  ufual  permanency; 
in  both  which  cafes  it  is  evident,  that  the  memory, 
with  all  the  faculties  thereon  depending,  muff 
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continue  in  an  imperfect  ftate,  fuch  as  is  obferved  in 
idiots.  The  want  of  the  connecting  confcioufnefs  in 
children  and  idiots,  and  indeed  in  maniacs  of  various 
kinds,  excites  our  pity  in  a peculiar  manner,  this  con- 
necting confcioufnefs  being  efteemed  a principal 
fource  and  requifite  of  happinefs.  Their  helplefs- 
nefs,  and  the  dangers  to  which  they  are  expofed 
without  forefeeing  them,  contribute  alfo  to  enhance 
our  companion. 

OF  DOTAGE. 

The  dotage  of  old  perfons  is  oftentimes  fome- 
thing  more  than  a mere  decay  of  memory.  For 
they  miftake  things  prefent  for  others,  and  their 
difcourfe  is  often  foreign  to  the  objeCts  that  are  pre- 
fented  to  them.  However,  the  imperfection  of  their 
memories  in  refpeCt  of  imprelfions  but  juft  made, 
or  at  fhort  intervals  of  part  time,  is  one  principal  fource 
of  their  miftakes.  One  may  iuppofe  here,  that  the 
parts  of  the  brain,  in  which  the  miniature  vibrations 
belonging  to  ideas  have  taken  place,  are  decayed  in 
a peculiar  manner,  perhaps  from  too  great  ufe,  while 
the  parts  appropriated  to  the  natural,  vital,  and  animal 
motions,  remain  tolerably  perfeCt.  The  finufes  of  the 
brain  are  probably  confiderably  diftended  in  thefe 
cafes,  and  the  brain  itfelf  in  a languifhing  ftate ; for 
there  feems  to  be  a confiderable  refemblance  be- 
tween the  inconfiftencies  of  fome  kinds  of  dotage,  and 
thofe  of  dreams.  Befides  which  it  may  be  obferved, 
that  in  dotage  the  perfon  is  often  fluggifh  and  lethargic; 
and  that  as  a defeCt  of  the  nutritive  faculty  in  the 
brain  will  permit  the  finufes  to  be  more  eafily  dif- 
tended, fo  a diftention  of  the  finufes,  from  this  or 
any  other  cauie,  may  impede  the  due  nutrition  of 
the  brain.  We  lee  that,  in  old  perfons,  all  the 
parts,  even  the  bones  themfelves,  wafte,  and  giow 
lefs.  Why  may  not  this  happen  to  the  brain,  the 
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origin  of  all,  and  arife  from  an  obftrudtion  of  the 
infinitefimal  veffels  of  the  nervous  fyftem,  this  ob- 
ftrudtion caufeth  fuch  a degree  of  opacity,  as  greatly 
to  abate,  or  even  to  deftroy  the  powers  of  affociation 
and  memory  ? At  the  fame  time  vibrations,  fo- 
reign to  the  prefent  objedts,  may  be  excited  from 
caufes  redding  in  the  brain,  ftomach,  &c.  juft  as  in 
fleep. 

OF  DRUNKENNESS. 

The  common  and  immediate  effedt  of  wine  is  to 
difpofe  to  joy,  i.  e.  to  introduce  fuch  kinds  and  de- 
grees of  vibrations  into  the  whole  nervous  fyftem,  or 
into  the  feparate  parts  thereof,  as  are  attended  with 
a moderate  continued  pleafure.  This  it  feems  to  do 
chiefly  by  imprefling  agreeable  fenfations  upon  the 
ftomach  and  bowels,  which  are  thence  propagated 
into  the  brain,  continue  there,  and  alfo  call  up  the 
feveral  afifociated  pleafures  that  have  been  formed 
from  pleafant  impreffions  made  upon  the  alimentary 
ducft,  or  even  upon  any  of  the  external  fenfes.  But 
wine  has  alfo  probably  a considerable  effedt  of  the 
fame  kind,  after  it  is  abforbed  by  the  veins  and  lac- 
teals,  viz.  by  the  impreflions  which  it  makes  on  the 
folids,  confidered  as  produdtions  of  the  nerves,  while 
it  circulates  with  the  fluids  in  an  unaflimilated  ftate, 
in  the  fame  manner,  as  has  been  already  obferved 
of  opium ; which  refembles  wine  in  this  refpedl 
alfo,  that  it  produces  one  fpecies  of  temporary  mad- 
nefs.  And  we  may  fuppofe,  that  analogous  obfer- 
vations  hold  with  regard  to  all  the  medicinal  and  poi- 
fonous  bodies,  which  are  found  to  produce  confider- 
able disorders  in  the  mind;  their  greateft  and  moft 
immediate  effedt  arifes  from  the  impreflions  made  on 
tne  ftomach,  and  the  diforderly  vibrations  propa- 
gated thence  into  the  brain  ; and  yet  it  feems  pro- 
r a ..e>  1 ^uch  particles  as  are  abforbed,  produce  a 
limilar  effedt  in  circulating  with  the  blood. 
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Wine,  after  it  is  abforbed,  muft  rarefy  the  blood, 
and  gonfequently  diftend  the  veins  and  finufes,  fo  as 
to  make  them  comprefs  the  medullary  fubftance,  and 
the  nerves  themfelves,  both  in  their  origin  and  pro- 
grefs  it  mult  therefore  difpofe  to  fome  degree  of  a 
palfy  of  the  fenfations  and  motions  j to  which  there 
will  be  a farther  difpofition  from  the  great  exhauftion 
of  the  nervous  capillaments,  and  medullary  fubftance, 
which  a continued  ftate  of  gaiety  and  mirth,  with  the 
various  exprefiions  of  it,  has  occafioned. 

It  is  moreover  to  be  noted,  that  the  pleafant  vi- 
brations producing  this  gaiety,  by  rifing  higher  and 
higher  perpetually,  as  more  wine  is  taken  into  the 
ftomach  and  blood  veflcls,  come  at  laft  to  border  upon, 
and  even  to  pafs  into,  the  difagreeable  vibrations  be- 
longing to  the  pafllons  of  anger,  jealoufy,  envy,  &c. 
more  efpecially  if  any  of  the  mental  caufes  of  thefe  be 
prefented  at  the  fame  time. 

Now  it  feems,  that,  from  a comparifon  of  thefe  and 
fuch  like  things  with  each  other,  and  with  what  is 
delivered  in  other  parts  of  thefe  papers,  the  peculiar 
temporary  madnefs  of  drunken  perfons  might  receive 
a general  explanation.  Particularly  it  feems  natural 
to  expeCl,  that  they  fliould  at  firft  be  much  difpofed 
to  mirth  and  laughter,  with  a mixture  of  fmall  in- 
confiftencies  and  abfurdities;  that  thefe  laft  fhould  in- 
creafe  from  the  vivid  trains  which  force  themfelves 
upon  the  brain,  in  oppofition  to  the  prefent  reality  ; 
that  they  fliould  lofe  the  command  and  liability  of  the 
voluntary  motions  from  the  prevalence  of  confufed 
vibrations  in  the  brain,  fo  that  thofe  appropriated 
to  voluntary  motion  cannot  delcend  regularly  as  ufualj 
but  that  they  fliould  dagger,  and  fee  double  : that 
quarrels  and  contentions  fliould  arife  after  fome  time ; 
and  all  end  at  laft  in  a temporary  apoplexy.  And  it  is 
very  oblervable,  that  the  free  ufe  of  fermented  li- 
quors difpofes  to  paflionatenefs,  to  diftempers  of 
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the  head,  to  melancholy,  and  to  downright  mad- 
nefs  j all  which  things  have  alfo  great  connexions 
with  each  other. 

The  ficknefs  and  head-ach  which  drunkennefs 
occafions  the  fucceeding  morning,  feem  to  arife,  the 
firft  from  the  immediate  impreffions  made  on  the 
nerves  of  the  ftomach ; the  fecond  from  the  peculiar 
fympathy  which  the  parts  of  the  head,  external  as 
well  as  internal,  have  with  the  brain,  the  part  princi- 
pally affeXed  in  drunkennefs*  by  deriving  their  nerves 
immediately  from  it. 

OF  DELIRIUMS. 

I come  next  to  confider  the  deliriums  which  fome- 
times  attend  diftempers,  efpecially  acute  ones.  In 
thefe  a difagreeable  ftate  is  introduced  into  the  ner- 
vous fyftem  by  the  bodily  diforder,  which  checks  the 
rife  of  pleafant  affociations,  and  gives  force  and 
quicknefs  to  difguftful  ones  and  which  qonfequently 
would  of  itfelf  alone,  if  fufficient  in  degree,  vitiate 
and  diftort  all  the  reafonings  of  the  ficlc  perfon.  But 
befides  this,  it  feems,  that,  in  the  deliriums  attend- 
ing diftempers,  a vivid  train  of  vifible  images  forces 
itfelf  upon  the  patient’s  eye,  and  that  eicher  from  a 
diforder  in  the  nerves  and  blood  veflels  of  the  eye 
itfelf,  or  from  one  in  the  brain,  or  one  in  the  alimen- 
tary duX,  or,  which  is  moft  probable,  from  a con- 
currence of  all  thefe.  It  feems  alfo  that  the  wild  dif- 
courfe  of  delirious  perfons  is  accommodated  to  this 
train  in  fome  imperfeX  manner  j and  that  it  becomes 
fo  wild,  partly  from  the  incoherence  of  the  parts 
of  this  train,  partly  from  its  not  exprefling  even  this 
incoherent  train  adequately,  but  deviating  into  fuch 
phrafes  as  the  vibrations  excited  by  the  diftemper 
in  the  parts  of  the  brain  correfponding  to  the  auditory 
nerves,  or  in  parts  ftill  more  internal,  and  confe- 
quently  the  feats  of  ideas  purely  intelleXual,  pro- 
duce , 
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duce  by  their  aflfociated  influence  over  the  organs  of 
fpeeclf. 

That  delirious  perfons  have  fuch  trains  forced  upon 
the  eye  from  internal  caufes,  appears  probable  from 
hence,  that  when  they  firft  begin  to  be  delirious, 
and  talk  wildly,  it  is  generally  at  fuch  times  only  as 
they  are  in  the  dark,  fo  as  to  have  all  vifible  objects 
excluded  ; for,  upon  bringing  a candle  to  them,  and 
prefenting  common  objedts,  they  recover  themfelves, 
and  talk  rationally,  till  the  candle  be  removed  again. 
For  hence  we  may  conclude,  that  the  real  objedts 
overpower  the  vifible  train  from  internal  caufes,  while 
the  delirium  is  in  its  infancy ; and  that  the  patient 
relapfes,  as  foon  as  he  is  fhut  up  in  the  dark,  becaufe 
the  vifible  train  from  internal  caufes  overpowers  that 
which  would  rife  up,  was  the  perfon’s  nervous  fyftem 
in  a natural  ftate,  according  to  the  ufual  courfe  of 
aflfociation,  and  the  recurrent  recolledtion  of  the 
place  and  circumftances  in  which  he  is  fituated.  By 
degrees  the  vifible  train,  from  internal  caufes,  grows 
fo  vivid,  by  the  increafe  of  the  diftemper,  as  even 
to  overpower  the  imprefiions  from  real  objedts,  at 
lead;  frequently,  and  in  a great  degree,  and  fo  as  to 
intermix  itfelf  with  them,  and  to  make  an  inconfift- 
ency  in  the  words  and  adtions;  and  thus  the  patient 
becomes  quite  delirious. 

Perfons  inclining  to  be  delirious  in  diftempers  are 
molt  apt  to  be  fo  in  going  to  deep,  and  in  waking  from 
fleep ; in  which  circumftances  the  vifible  trains  are 
more  vivid,  than  when  we  are  quite  awake,  as  has 
been  obferved  above. 

It  cafts  alfo  fome  light  upon  this  fubjedt,  that  tea 
and  coffee  will  fometimes  occafion  fqch  trains;  and 
that  they  arife  in  our  firft  attempts  to  fleep  after  thefe 
liquors. 

As  death  approaches,  the  deliriums  attending  dit- 
tempers  abound  with  far  more  incoherences  and  in- 
confiftencies,  than  any  other  fpecies  of  alienations  ot 
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the  mind ; which  may  eafily  be  conceived  to  be  the 
natural  refult  of  the  entire  confufion  and  diforder 
which  then  take  place  in  the  nervous  fyftem.  How- 
ever, there  are  fome  cafes  of  death,  where  the  ner- 
vous fyftem  continues  free  from  this  confufion  to  the 
laft,  as  far  as  the  by-ftanders  can  judge. 

OF  THE  FREQUENT  RECURRENCY  OF 
THE  SAME  IDEAS. 

When  a perfon  applies  himfelf  to  any  particular 
ftudy,  fo  as  to  fix  his  attention  deeply  on  the  ideas 
and  terms  belonging  to  it,  and  to  be  very  little  con- 
verfant  in  thole  of  other  branches  of  knowledge,  it  is 
commonly  obferved,  that  he  becomes  narrow-minded, 
ftrongly  perfuaded  of  the  truth  and  value  of  many 
things  in  his  own  particular  ftudy,  which  others 
think  doubtful  or  falfe,  or  of  little  importance,  and 
after  fome  time  fubjedt  to  low  fpirits,  and  the  hypo- 
chondriacal diftemper.  Now  all  this  follows  from 
obfervations  already  made.  The  perpetual  recur- 
iency  of  particular  ideas  and  terms  makes  the  vi- 
brations belonging  thereto  become  more  than  ordina- 
rily vivid,  converts  feeble  affociations  into  ftrong  ones, 
and  enhances  the  fecondary  ideas  of  dignity  and 
efteem,  which  adhere  to  them,  at  the  fame^time  that 
all  thefe  things  are  diminilhed  in  refpedt  of  other  ideas 
and  terms,  that  are  kept  out  of  view;  and  which, 
if  they  were  to  recur  in  due  proportion,  would  op- 
pofe  and  corredt  many  affociations  in  the  particular 
ftudy,  which  are  made  not  according  to  the  reality 
of  things,  and  keep  down  our  exorbitant  opinions 
of  its  importance.  The  fame  perpetual  recurrency 
of  vibrations,  affecting  one  and  the  fame  part  of  the 
brain,  in  nearly  one  and  the  fame  manner,  muft  irri- 
tate it  at  laft,  fo  as  to  enter  the  limits  of  pain,  and 
approach  to  the  ftates  peculiar  to  fear,  anxiety, 
defpondency  peevifhnefs,  jealoufy,  and  the  reft  of 
tne  tribe  of  hypochondriacal  paflions. 
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Sleep,  which  prefents  ideas  at  hazard,  as  one  may 
lay,  and  with  little  regard  to  prior  affociations,  feems 
to  be  of  the  greateft  ufe  in  keeping  off  the  hypo- 
chondriacal didemper  in  fuch  perfons  : however, 
without  a change  of  ftudies,  this,  with  great  narrow- 
mindednefs,  will  probably  come  at  lad. 

It  follows  from  the  fame  method  of  reafoning, 
that  fince  the  concerns  of  religion  are  infinite,  fo  that 
we  can  never  over-rate  them,  we  ought  to  make  the 
ideas,  motives,  and  affedions,  of  this  kind,  recur 
as  often  as  poffible.  And  if  this  be  done  in  a truly 
catholic  fpirit,  with  all  that  variety  of  adions  which 
our  duty  to  God,  our  neighbour,  and  ourfelves,  re- 
quires, there  will  be  no  danger  of  introducing  either 
narrow-mi ndednefs  or  hypochondriacifm.  And  it 
ought  to  be  edeemed  the  fame  kind  and  degree  of  ali- 
enation of  mind  to  undervalue  a thing  of  great 
importance,  as  to  overvalue  one  of  fmall. 

OF  VIOLENT  PASSIONS. 

Perfons  that  are  under  the  influence  of  drong  paf- 
fionsj  fuch  as  anger,  fear,  ambition,  difappointment, 
have  the  vibrations  attending  the  principal  ideas 
fo  much  increafed,  that  thefe  ideas  cling  together, 
i.  e.  are  afiociated  in  an  unnatural  manner ; at  the 
fame  time  that  the  eagernefs  and  violence  of  the 
pafiion  prevent  the  formation  of  fuch  affociations, 
or  obfeure  them,  if  already  formed,  as  are  requifite  for 
the  right  apprehenfion  of  the  pad  and  future  fads, 
which  are  the  objeds  of  this  pafiion.  Violent  paf- 
fions  mud  therefore  diforder  the  underdanding  and 
judgment,  while  they  lad ; and  if  the  fame  pafiion 
returns  frequently,  it  may  have  fo  great  an  effed  upon 
the  affociations,  as  that  the  intervention  of  foreign 
ideas  fhall  not  be  able  to  fet  things  to  rights,  and 
break  the  unnatural  bond.  The  fame  increale  of  vi- 
brations makes  all  the  principal  ideas  appear  to  affed 
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jelfj  with  the  peculiar  interefting  concern  fuppofed  to 
flow  from  perfonal  identity ; fo  that  thefe  vibrations 
exert  a reflefted  influence  upon  themfelves  by  this 
means.  And  thus  it  appears,  that  all  violent  paflions 
mud  be  temporary  madnefles,  and  all  habits  of  them 
permanent  ones,  agreeably  to  the  judgment  of  the 
wife  and  good  in  thele  things.  It  appears  alfo,  that  vio- 
lent fits  of  paflion,  and  frequent  recurrencies  of  them, 
mull,  from  the  nature  of  the  body,  often  tranfport 
perfons,  fo  that  they  lhall  not  be  able  to  recover  them- 
felves, but  fall  within  the  limits  of  the  diftemper  called 
madnefs  emphatically. 

OF  MELANCHOLY. 

The  next  fpecies  of  alienations  of  the  mind  is 
melancholy.  Vapours,  hypochondriacal  and  hyfte- 
rical  diforders,  are  comprehended  under  this  clafs. 
The  caufes  of  it  are  felf-indulgence  in  eating  and 
drinking,  and  particularly  in  fermented  liquors,  want 
of  due  bodily  labour,  injuries  done  to  the  brain  by 
fevers,  concuflions,  &c.  too  much  application  of 
the  mind,  efpecially  to  the  fame  objects  and  ideas, 
violent  and  long-continued  paflions,  profufe  evacua- 
tions, and  an  hereditary  difpofition ; which  laft  we 

may  fuppofe  to  confift  chiefly  in  an  undue  make  of 
the  brain. 

In  women  the  uneafy  ftates  of  the  uterus  are 
propagated  to  the  brain,  both  immediately  and 
mediately,  i.  e.  by  firft  affe&ing  the  ftomach,  and 
thence  the  brain.  In  men  the  original  diforder 
often  begins,  and  continues  for  a long  time,  chiefly 
in  the  organs  of  digeftion.  1 

The  cauja  proximo  of  melancholy  is  an  irritability 
of  the  medullary  fubftance  of  the  brain,  dilpofing  it 
upon  flight  occafions  to  fuch  vibrations  as  enter  the 
limits  of  pain ; and  particularly  to  fuch  kinds  and 
degrees,  as  belong  to  the  uneafy  paflions  of  fear,  for- 
row,  anger,  jealoufy,  &c.  And  as  thefe  vibrations, 
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when  the  paffions  are  not  in  great  excefs,  do  not  much 
trangrels  the  limits  of  pleafure,  it  will  often  happen 
that  hypochondriac  and  hyfteric  perfons  (hall  be  apt 
to  be  tranfported  with  joy  from  trifling  caufes,  and 
be,  at  times,  difpofed  to  mirth  and  laughter.  They 
are  alfo  very  fickle  and  changeable,  as  having  their 
defires,  hopes,  and  fears,  increafed  far  beyond  their 
natural  magnitude,  when  they  happen  to  fall  in  with 
luch  a Rate  of  brain  as  favours  them. 

It  often  happens  to  thefe  perfons  to  have  very  abfurd 
defires,  hopes,  and  fears ; and  yet,  at  the  fame  time, 
to  know  them  to  be  abfurd ; and,  in  confequence 
thereof,  to  refill  them.  While  they  do  this,  we  may 
reckon  the  diftemper  within  the  bounds  of  melan- 
choly; but  when  they  endeavour  to  gratify  very  abfurd 
defires;  or  are  permanently  perfuaded  of  the  reality  of 
very  groundlefs  hopes  and  fears,  and  efpecially  if  they 
lole  the  connedling  confcioufnefs  in  any  great  degree, 
and  violate  the  rules  of  decency  and  virtue  (the  affo- 
ciations  of  this  kind  being  overpowered,  as  it  were,  in 
the  fame  manner  as  they  are  fometimes  in  dreams),  we 
may  reckon  the  diftemper  to  have  pafied  into  mad- 
nefs,  ftridtly  fo  called  ; of  which  I now  come  to  fpeak 
in  a general  brief  way. 

of  madness: 

The  caufes  of  madnefs  are  of  two  kinds,  bodily 
and  mental.  That  which  arifes  from  bodily  caufes 
is  nearly  related  to  drunkennefs,  and  to  the  deliriums 
attending  diftempers.  That  from  mental  caufes  is 
of  the*  fame  kind  with  temporary  alienations  of  the 
mind  during  violent  paffions,  and  with  the  prejudices 
and  opinionativenefs,  which  much  application  to  one 
fet  of  ideas  only  occafions. 

We  may -thus  diftinguifh  the  caufes  for  the  more 
eafy  conception  and  analyfis  of  the  iubjedt ; but,  in 
fadt,  they  are  both  united  for  the  molt  part.  T he 
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bodily  caufe  lays  hold  of  that  paffion  or  affie&ion,  which 
is  moft  difproportionate;  and  the  mental  caufe,  when 
that  is  primary,  generally  waits  till  iome  bodily  dis- 
temper gives  it  full  fcope  to  exert  itfelf.  Agreeably 
to  this,  the  prevention  and  cure  of  all  kinds  of  mad- 
nefs  require  an  attention  both  to  the  body  and  mind ; 
which  coincides  in  a particular  manner  with  the  gene- 
ral do&rine  of  thefe  papers. 

It  is  obferved,  that  mad  perfons  often  fpeak  ration- 
ally and  confidently  upon  the  fubjedls  that  occur, 
provided  that  fingle  one  which  moft  affeCts  them,  be 
kept  out  of  view.  And  the  reafon  of  this  may  be, 
that  whether  they  firft  became  mad,  becaufe  a parti- 
cular, original,  mental  uneafinefs  falls  in  with  an  ac- 
cidental, bodily  diforder ; or  becaufe  an  original, 
bodily  diforder  falls  in  with  an  accidental  mental 
one  j it  muft  follow,  that  a particular  fet  of  ideas 
lhall  be  extremely  magnified,  and,  confequently,  an 
unnatural  affociation  of  famenefs  or  repugnancy  be- 
tween them  generated,  all  other  ideas  and  affociations 
remaining  nearly  the  fame.  Thus,  fuppofe  a perfon, 
whofe  nervous  fyftem  is  difordered,  to  turn  his 
thoughts  accidentally  to  fome  barely  poffible  good  or 
evil.  If  the  nervous  diforder  falls  in  with  this,  it  in- 
creafes  the  vibrations  belonging  to  its  idea  fo  much, 
as  to  give  it  a reality,  a connection  with  /elf.  For 
we  diftinguifh  the  recollection  and  anticipation  of 
things  relating  to  ourfelves,  from  thofe  of  things  re- 
lating to  other  perfons,  chiefly  by  the  difference  of 
ftrength  in  the  vibrations,  and  in  their  coalefcences 
with  each  other.  When  one  falfe  pofition  of  this  kind 
is  admitted,  it  begets  more  of  courfe,  the  fame  bodily 
and  mental  caufes  alfo  continuing ; but  then  this  pro- 
ofs flops  after  a certain  number  of  falfe  pofitions 
are  adopted  from  their  mutual  inconfiftency  (unlrfs 
the  whole  nervous  fyftem  be  deranged)  ; and  it  is 
often  confined  to  a certain  kind,  as  the  irafcible,  the 
terrifying,  &c. 
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The  memory  is  often  much  impaired  in  madnefs, 
which  is  both  a fign  of  the  greatnefs  of  the  bodily 
diforder,  and  a hindrance  to  mental  rectification 
and  therefore  a bad  prognoftic.  If  an  oppofite  (late 
of  body  and  mind  can  be  introduced  early,  before 
the  unnatural  affociations  are  too  much  cemented, 
the  madnefs  is  cured ; if  otherwife,  it  will  remain, 
though  both  the  bodily  and  mental  caufe  ftiould  be 
at  lath  removed* 

Inquiries  after  the  philofopher’s  ftone,  the  longi- 
tude, &c.  to  which  men  are  prompted  by  ftrong 
ambitious,  or  covetous  defires,  are  often  both  caufe 
and  effedt,  in  refpedt  of  madnefs.  Exceffive  fits  of 
anger  and  fear  are  alfo  found  often  to  hurry  perfons 
into  madnefs. 

In  diffedtions  after  madnefs  the  brain  is  often  found 
dry,  and  the  blood  veffels  much  diftended ; which  are 
arguments,  that  violent  vibrations  took  place  in  the 
internal  parts  of  the  brain,  the  peculiar  refidence  of 
ideas  and  paffions ; and  that  it  was  much  compreffed, 
fo  as  to  obftrudt  the  natural  courfe  of  aflociation. 

As  in  mad  perfons  the  vibrations  in  the  internal 
parts  of  the  brain  are  preternaturally  increafed,  fo  they 
are  defective  in  the  external  orgaos,  in  the  glands,  &c. 
Hence,  maniacs  eat  little,  are  coftive,  make  little  wa- 
ter, and  take  fcarce  any  notice  of  external  impreftions. 
The  violence  of  the  ideas  and  paffions  may  give  them 
great  mufcular  ftrength  upon  particular  occafions, 
when  the  violent  vibrations  defeend  from  the  internal 
parts  of  the  brain  into  the  mufcles,  according  to 
former  affociations  of  thefe  with  the  voluntary  mo- 
tions (the  fame  increafe  of  vibrations  in  the  internal 
parts  of  the  brain  which  hinders  the  afeending  vibra- 
tions of  fenfation,  augmenting  the  defeending  ones 
of  motion).  But  maniacs  are  often  very  fluggifh,  as 
well  as  infenfible,  from  the  great  prevalence  of  the 
ideal  vibrations  j juft  as  perfons  in  a ftate  of  deep 
attention  are.  An  accurate  hiftory  of  the  feveral 
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kinds  of  madnefs  from  thofe  phyficians,  who  are 
much  converfant  with  this  diftemper,  is  greatly- 
wanted,  and  it  would  probably  receive  confiderable 
light  from  this  theory. 

Religious  confiderations  are  the  beft  prefervative 
in  hereditary,  or  other  tendencies  to  madnefs  3 as  be- 
ing the  only  lure  means  of  reftraining  violent  paflions, 
at  the  fame  time  that  they  afford  a conftant  indefi- 
nite hope,  mixed  with  a filial  awe  and  fear  3 which 
things  are  eminently  qualified  to  keep  up  a fteadinefs 
and  lobri'ety  of  mind,  and  to  incite  us  to  fuch  a courfe 
of  aftion,  as  adds  incefiantly  to  the  hope,  and  dimi- 
nifhes  the  fear.  However,  bodily  labour,  with  a 
variety  of  mental  occupations,  and  a confiderable 
abftemioufnefs  in  the  quantity  and  quality  of  diet, 
ought  always  to  be  joined. 
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SECT.  VII. 

OF  THE  INTELLECTUAL  FACULTIES 
OF  BRUTES. 

PROP.  XC1II. 

To  examine  how  far  the  Inferiority  of  Brutes  to  Man- . 
kind  in  intellectual  Capacities  is  agreeable  to  the  fore- 
going ‘Theory . 

If  the  doCtrines  of  vibrations  and  affociation  be 
found  fufficient  to  folve  the  phenomena  of  fenfa- 
tion,  motion,  ideas,  and  affeCtions,  in  men,  it  will 
be  reafonable  to  fuppofe,  that  they  will  alfo  be  fuffi- 
cient to  folve  the  analogous  phenomena  in  brutes. 
And,  canverfely,  it  feems  probable,  that  an  endeavour 
to  apply  and  adapt  thefe  doCtrines  to  brutes  will  caft 
fome  light  and  evidence  upon  them,  as  they  take 
place  in  men.  And  thus  the  laws  of  vibrations  and 
affociation  may  be  as  univerfal  in  refpeCt  of  the  ner- 
vous fyflems  of  animals  of  all  kinds,  as  the  law  of 
circulation  is  with  refpeCt  to  the  fyftem  of  the  heart 
and  blood  veffels ; and  their  powers  of  fenfation  and 
motion  be  the  refult  of  thefe  three  laws,  viz.  circu- 
lation, vibrations,  and  affociation,  taken  together. 
Thefe  three  laws  may  alfo  be  mod  clofely  united  in 
their  ultimate  caufe  and  fource,  and  flow  in  all  their 
varieties  from  very  fimple  principles.  At  lead  this  is  • 
the  tenor  of  nature  in  many  fimilar  cafes. 

As  the  whole  brute  creation  differs  much  from, 
and  is  far  inferior  to  man,  in  intellectual  capacities  j 
fo  the  feveral  kinds  of  animals  differ  much  from 
each  other  in  the  fame  refpeCt.  But  I ffiall,  in  this 
feCtion,  confine  myfelf  chiefly  to  the  confideration 
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of  the  firft  difference,  viz.  of  that  between  mankind 
and  the  brute  creation  in  general ; and  endeavour  to 
affign  fuch  reafons  for  it,  as  flow  from,  or  are 
agreeable  to,  the  theory  of  thefe  papers.  We  may 
fuppofe  then,  that  brutes  in  general  differ  from,  and 
are  inferior  to  man,  in  intellectual  capacities,  on  the 
following  accounts : 

Firft,  the  fmall  proportional  flze  of  their  brains. 

Secondly,  The  imperfeXion  of  the  matter  of 
their  brains,  whereby  it  is  lefs  fitted  for  retaining  a 
large  number  of  miniatures,  and  combining  them 
by  affociation,  than  man’s. 

Thirdly,  Their  want  of  words,  and  fuch  like 
fymbols. 

Fourthly,  The  inftinXive  powers  which  they  bring 
into  the  world  with  them,  or  which  rife  up  from  in- 
fernal caufes,  as  they  advance  towards  adult  age. 

Fifthly,  The  difference  between  the  external  im- 
preffions  made  on  the  brute  creation,  and  on  man- 
kind. 

Firft,  then,  As  the  brains  of  brutes  are  lefs  in 
proportion  to  the  bulk  of  the  other  parts,  than  thofe 
of  men ; and  as  the  internal  parts  of  the  brain  ap- 
pear from  thefe  papers  to  be  the  peculiar  feat  of  ideas, 
and  intellectual  affections  it  feems  very  natural  to 
expeX,  that  brutes  fhould  have  a far  lefs  variety  of 
thefe  than  men.  The  parts  which  intervene  between 
the  optic  and  auditory  nerves,  being  proportionably 
lefs,  for  inftance,  in  brutes,  will  not  admit  of  fo  great 
a variety  of  afTociations  between  the  feveral  ideas  of 
thefe  fenfes,  becaufe  the  optic  and  auditory  nerves 
cannot  have  fo  great  a variety  of  connexions  and 
communications  with  each  other. 

To  this  it  is  to  be  added,  that  the  internal  parts 
belonging  to  the  olfaXory  nerves,  and,  perhaps,  thofe 
belonging  to  the  nerves  of  tafte,  take  up,  probably, 
a greater  proportional  part  of  the  medullary  fub- 
ftance  of  the  brain  than  in  us,  fince  moft  brutes 
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have  the  fenfe  of  fmell,  and  perhaps  that  of  tafte 
in  greater  perfection  than  we  have.  There  will  there- 
fore be  ftill  lefs  room  left  for  the  variety  of  inter- 
courfes  between  the  optic  and  auditory  nerves  in  the 
medullary  fubftance  of  the  brain.  And  yet  it  is  evi- 
dent, from  obvious  obfervations,  a9  well  as  from  the 
whole  tenor  of  thefe  papers,  that  the  eye  and  ear, 
with  their  affociations,  are  the  chief  fources  of  intel- 
lect ; and  that  the  gneateft  part  of  the  pleafures  and 
pains  of  human  life  arife  from  vifible  and  audible 
impreffions,  which  in  themfelves  afford  neither  plea- 
fure  nor  pain. 

Thus  it  is  natural  to  expect,  'that  the  happinefs  and 
mifery  of  brutes  fhould  depend  principally,  and  in  a 
direct  manner,  on  the  impreffions  made  upon  their 
grofs  fenfes,  whilft  that  of  mankind  arifes,  in  great 
meafure,  from  long  trains  of  affociated  ideas  and  emo- 
tions, which  enter  chiefly  by  the  eye  and  ear.  And 
it  feems  to  me  a very  ftriking  coincidence,  that  man- 
kind fhould  at  the  fame  time  exceed  the  brute  crea- 
tion in  the  variety  of  their  ideas,  and  in  the  pro- 
portional largenefs  of  that  part  of  the  body  which  is 
the  peculiar  feat  of  thefe. 

The  fame  proportional  largenefs  may,  as  it  were, 
detain  the  vibrations  which  afcend  from  external  im- 
preffions up  to  the  brain,  and  fo  prevent  that  freedom 
of  defcenc  into  the  mufcular  fyftem  which  takes  place 
in  brutes ; and  which  difpofes  them  to  move  more 
early,  and  more  readily,  in  confequence  of  diredt  im- 
preffions, than  men,  at  the  fame  time  that  they  have 
a far  lefs  command,  in  refpedt  of  voluntary  motion. 
But  this  difference  depends,  in  great  meafure,  upon 
the  confiderations  that  follow,  as  will  be  feen. 

Secondly,  That  the  very  conftitution  and  texture 
of  the  nervous  fyftem,  in  its  infiniteflmal  veflels, 
fhould  differ  in  brutes  from  that  of  men,  appears 
highly  reafonable  to  be  expedled.  And  fince  the 
lives  of  brutes  fall,  in  general,  far  fliort  of  that  of 

man. 
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naan,  alfo  fince  the  quadrupeds  (which  refemble  man 
more  than  other  animals)  are  far  more  hairy,  and 
fowls  have  feathers,  it  appears  probable,  that  the 
texture  of  the  nervous  fyftem  in  brutes  fhould  tend 
more  to  callofity,  and  fixednefs,  in  its  difpofitions  to 
vibrate,  than  in  men.  The  brains  of  young  brute 
animals  will  therefore  be  fooner  able  to  retain  minia- 
tures than  thofe  of  children,  as  tending  more  to  firm- 
nefs  and  fixednefs  in  their  ultimate  texture  and  con- 
flitution ; at  the  fame  time  that  this  texture  will  unfit 
them  for  receiving  a variety.  To  which,  if  we 
add  the  fhortnefs  of  their  lives,  and  confequently  of 
their  afcent  to  the  fummit  of  adult  age  j which  afcent 
is  the  proper  time  for  receiving  inftrudtion ; it  is 
eafy  to  fee,  that  on  this  double  account,  as  well  as 
that  mentioned  under  the  foregoing  head,  they  muffc 
fall  far  Ihort  of  mankind  in  the  number  of  their 
intelledtual  ideas,  pleafures,  and  pains. 

It  follows  from  the  fame  method  of  reafoning,  that 
the  few  difpofitions  ro  miniature  vibrations,  which 
are  generated  in  brutes,  may  be  as  perfect  in  their 
kinds ; and  confequently  the  memory,  and  fhort, 
diredt  ratiocination  depending  thereon,  as  perfedt 
alfo,  as  the  analogous  things  in  man.  Nay,  they 
may  be  more  fo,  if  the  particular  animal  under  con- 
fideration  excel  man  in  the  acutenefs  and  precifion 
of  thofe  fenfes,  whofe  ideas  make  a principal  part  of 
this  ratiocination.  Now  it  appears,  that  moft  qua- 
drupeds exceed  us  in  the  acutenefs  of  the  fmell,  and 
in  the  power  of  diftinguifhing  a variety  of  fmells. 
And  many  birds  feem  to  be  able  to  fee  diftindlly  at 
much  greater  diftances.  However,  our  auditory 
nerves,  and  the  regions  of  the  brain  correfponding 
thereto  appear  far  better  fitted  for  retaining  a va- 
riety of  miniatures  of  articulate  founds ; and  our  op* 
tic  nerves,  and  the  regions  of  the  brain  correfpond- 
ing thereto,  for  retaining  a variety  of,  miniatures  of 
fliapes  -and  colours.  And,  next  to  man,  quadru 
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peds,  and  particularly  monkeys,  dogs,  and  horl'cs, 
fcem  to  have  thefe  regions  of  the  brain  in  the  greateft 
perfection. 

If  the  texture  of  the  brains  of  animals  here  con- 
fidered  be  all'o,  in  part,  the  caufe  of  their  being  co- 
vered with  hair,  wool,  briltles,  feathers,  &c.  it  may, 
from  this  its  effect,  difpofe  them  to  greater  ftrength 
and  expertnefs  in  their  motions,  and  that  more 
early,  than  happens  to  men.  For  all  thefe  are  eleftrics 
per  fe,  and  confequently  may  firft  have  a confider- 
able  degree  of  this  power  communicated  to  them 
by  the  heat  of  the  circulating  blood ; and  then,  not 
being  able  to  tranfmit  it  to  the  air,  which  is  alfo  an 
eleflric  per  Je,  may  reflect  it  upon  the  mufcles,  and 
thereby  difpofe  them  to  fomewhat  greater  activity. 
It  is  well  known,  that  the  manes  of  horfes,  and  backs 
of  cats,  are  made  electric  by  their  vital  powers.  It 
may  farther  be  obferved,  that  the  hoofs  of  animals 
are  ekftrics  per  Je , and  that  the  feathers  of  water-fowl 
repel  the  water ; whence  the  electric  virtue  may  be 
kept  from  running  off  to  the  earth  and  water  re- 
fpectively.  However,  we  ought  not  to  lay  much 
ftrefs  upon  this  electric  virtue  in  the  mufcular  fibres 
of  brutes  (if  there  be  any  fuch  virtue)  in  order  to 
account  for  the  fuperior  and  more  early  power  of 
animals,  in  refpect  of  ordinary  motions.  The  texture 
of  the  fibres  of  the  mufcles,  and  that  of  the  brain, 
mull  have  the  principal  lhare  in  this  effect. 

It  is  alfo  to  be  confidered,  that  as  they  have  far 
fewer  voluntary  motions,  on  account  of  having  far 
fewer  ideas,  fo  they  may  arrive  at  a greater  perfec- 
tion in  the  automatic  ones,  and  the  fmall  number  of 
voluntary  ones  which  they  do  perform,  on  this  account. 
Man  is  diffracted,  as  it  were,  by  the  endlefs  variety 
of  his  ideas,  and  voluntary  motions:  and  it  is  notori- 
ous, that  none  belides  extraordinary  geniufes  arrive 
at  perfection  in  any  confiderable  variety  ; whereas,  a 
perfon  of  fmall  natural  capacity,  by  fclecting  fome 
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one  branch  of  fcience,  or  manual  art,  and  applying 
himfelf  to  this  alone,  may  perform  wonders.  Nay, 
there  have  been  inftances  of  perfons  not  much  removed 
from  idiotifm,  who  could  perform  the  arithmetical 
operations  by  memory,  far  better  than  men  of  good 
underftandings,  well  verfed  in  thofe  operations;  which 
is  a thing  fomewhat  analogous  to  the  extraordinary 
fagacity  in  inveftigating  and  concluding,  which  brutes 
difcovCr,  in  refpeft  of  fome  particular  things. 

Thirdly,  The  next  circumftance,  which  renders 
brutes  far  inferior  to  man  in  intelle&ual  acquifitions, 
is  their  want  of  fymbols,  fuch  as  words,  whereby 
to  denote  objeds,  fenfations,  ideas,  and  combina- 
tions of  ideas.  This  may  appear  from  feveral  confi- 
derations.  Thofe  men  who  happen  to  be  born  in  a 
country  where  the  mother-tongue  is  copious  and 
precife,  who  apply  themfelves  to  the  ftudy  of  their 
mother-tongue,  who,  befides  this,  learn  one  or 
more  foreign  tongues,  &c.  get,  by  thefe  means,  a 
confiderable  fhare  of  the  knowledge  of  things  them- 
felves, learn  to  remark,  prove,  difprove,  and  invent, 
and  caleris  paribus , make  a quicker  progrefs  in  men- 
tal accomplifhments,  than  others.  On  the  contrary 
the  mental  improvement  of  perfons  born  deaf  is  ex- 
tremely retarded  by  their  incapacity  of  having  things 
fuggefted  by  articulate  founds,  or  the  pictures  of 
thefe,  and  alfo  by  their  not  being  able  to  folvc  the 
inverfe  problem,  and  denote  their  own  trains  of 
thought  by  adequate  fymbols.  Words  are  the  fame 
kind  of  helps  in  the  invelligation  of  qualities,  as 
algebraical  fymbols,  and  methods  are  in  refpeft  of 
quantity,  as  has  been  already  remarked.  Perfons 
born  deaf  cannot  therefore  make  any  great  progreft 
in  the  knowledge  of  caufes  and  effeds,  in  abftra&ed 
and  philofophical  matters ; but  muft  approach,  as  it 
were,  to  the  ftate  of  the  brute  creation.  On  the 
contrary,  brute  creatures,  that  have  much  intercourfe 
with  mankind,  fuch  as  dogs  and  horles,  by  learning 
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the  ufe  of  words  and  fymbols  of  other  kinds,  be- 
come more  fagacious  than  they  would  otherwife  be.( 

And  if  particular  pains  be  taken  with  them,  their 
docility  and  fagacity,  by  means  of  fymbols,  fome- 
times  arife  to  a very  furprizing  degree. 

Parrots  might  be  thought,  according  to  this  view 
of  the  prefent  fubjedt,  to  have  fome  particular  ad- 
vantages over  quadrupeds  by  their  being  able  to  pro- 
nounce words;  fince,  as  has  been  obferved  before, 
the  attempts  which  children  make  to  apply  words ' I 
to  things,  afiift  them  very  much  in  undemanding  the 
applications  made  by  others.  But  parrots  do  not 
feem  to  fpeak  from  any  particular  acutenefs  and  pre- 
cifion  in  the  auditory  nerves,  and  parts  of  the  brain 
correfponding  thereto,  having  no  cochlea,  but  from 
the  -perfection  and  pliablenefs  of  their  vocal  organs, 
in  which  they  exceed  other  birds;  as  birds  in  gene- 
ral do  beads.  And  it  is  real'onable  to  think,  that  qua- 
drupeds, which  refemble  man  fo  nearly  in  the  make 
of  the  organ  of  hearing,  as  well  as  in  other  parts, 
and  which  alfo  have  naturally  much  more  intercourfe 
with  man  (being  fellow-inhabitants  of  the  earth)  than 
birds  (which  inhabit  the  air),  fhould  likewife  have  a 
greater  faculty  of  diftinguifhing  the  articulate  founds 
of  man’s  voice,  retaining  their  miniatures,  and  ap- 
, plying  them  to  the  things  fignified,  than  birds  ; 
which  feems  evidently  to  be  the  cafe.  Sagacious 
quadrupeds  may  therefore  be  faid  to  refemble  dumb 
perfons  arrived  at  adult  age,  who  are  poffeffed  of 
much  knowledge,  which  yet  they  cannot  exprefs,  ex- 
cept by  geftures,  by  dumb  fhew  : whereas  parrots, 
as  before  remarked,  refemble  children  ; thefe  having 
many  words  with  very  little  knowledge  annexed  to 
them. 

Apes  and  monkeys,  of  the  feveral  kinds,  feem  to 
approach  neareft  to  man,  in  the  general  faculty  of 
reafoning,  and  drawing  conclufions;  but  in  parti- 
cular things,  efpecially  where  inftinft  prevails,  fome 
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other  brutes  far  exceed  them ; as  irtdeed  fuch  brutes 
do  man  himfelf  in  a few,  on  account  of  the  peculiar 
acutenefs  of  the  fenfe  of  fmell,  and  the  fame  in- 
ftindt. 

I reckon  the  want  of  articulate  founds  to  be  one  of 
the  reafons  why  brutes  are  fo  much  inferior  to  men 
in  intelle&ual  capacities ; becaufe  it  appears,  from  the 
foregoing  and  other  confiderations  of  the  fame  kind, 
that  it  is  fo.  But  this  is  no  imperfection  upon  the 
whole.  The  proportional  fmallnefs  of  their  brains, 
the  textureof  thefe,  their  inftinds,  and  their  external 
circumftances,  are  fuch,  that  they  do  not  want  lan- 
guage much;  that  they  could  make  no  great  ufe  of 
it,  had  they  proper  organs  for  fpeaking ; and  that 
they  would  probably  be  lofers,  upon  the  whole,  by 
having  it.  The  efficient  and  final  caufes  are  here 
fuited  to  each  other,  as  in  all  other  cafes ; fo  that 
no  circumftance  can  be  changed  for  the  better,  cateris 
manentibus. 

Fourthly,  Let  us  come  to  the  inftin&ive  powers 
of  animals.  Thefe  are  a point  of  a very  difficult 
confideration.  They  are  evidently  not  the  refult  of 
external  impreffions  by  means  of  the  miniatures  of 
theie,  their  aflociations  and  combinations,  in  the 
manner  according  to  which  I have  endeavoured  to 
ffiew,  that  the  rational  faculties  of  mankind  are 
formed  and  improved;  and  yet,  in  the  inftances  to 
which  they  extend,  they  very  much  refemble  the  ra- 
tional faculties  of  mankind.  Animals,  in  preparing  and 
providing  for  themfelves  and  their  young,  in  ffiture 
exigencies,  proceed  in  the  fame  manner  as  a perfon 
of  good  underftanding,  who  forefaw  the  event,  would 
do-,  and  this,  even  though  they  be  a little  put  out  of 
their  way.  And  in  this  they  much  refemble  perfons 
of  narrow  capacities  and  acquifirions,  who  yet  excel 
greatly  in  fome  particular  art  or  fcience ; of  which 
there  are  many  inftances.  Such  perfons  ffiew  «reat 
ingenuity  in  the  things  to  which  they  are  accuftomed, 
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and  in  fome  others  that  border  upon  them  within 
certain  limits,  fo  as  to  fhew  great  ingenuity  ftill, 
though  put  a little  out  of  their  way  -f  but  if  they  be 
put  much  out  of  their  way,  or  queftioned  about  things 
that  are  entirely  foreign  to  the  art  or  fcience  in  which 
they  excel,  they  are  quite  loft  and  confounded, 

Let  us  fuppofe  this  to  be  the  cafe,  and  then  the 
inquiry  concerning  inftindt  in  brutes  will  be  reduced 
to  this,  viz.  By  what  means  the  nervous  fyftems  of 
brutes  are  made  to  put  on  difpofitions  to  miniature 
vibrations,  analogous  to  thofe  which  take  place  in 
the  perfons  here  confidered ; and  which  are  in  them 
the  refult  of  foregoing  impreftions,  if  we  admit  the 
theory  of  thefe  papers.  Now,  to  me,  there  feems 
no  difficulty  in  afcribing  this  to  the  mere  bodily  make 
in  brutes,  fo  that  miniature  vibrations,  fuch  as  anfwer 
in  us  to  ideas,  and  voluntary  motions,  fhall  fpring 
up  in  them  at  certain  ages  and  feafons  of  the  year, 
and  mix  themfelves  with  impreftions,  and  acquired 
ideas,  fo  as  to  be,  in  general,  fuitable  to  them ; 
and,  in  general,  to  diredt  the  brute  creatures  in  what 
manner  to  provide  for,  and  preferve  themfelves  and 
their  young. 

This  would  be  a kind  of  infpiration  to  brutes, 
mixing  itfelf  with,  and  helping  out,  that  part  of  ' 
their  faculties  which  correfponds  to  reafon  in  us,  and 
which  is  extremely  imperfedt  in  them.  Only  this  in- 
fpiration might  be  called  natural,  as  proceeding  from 
the  fame  ftated  laws  of  matter  and  motion  as  the 
other  phaenomena  of  nature;  whereas  the  infpiration 
of  the  facred  writers  appears  to  be  of  a much  higher 
fource,  fo  as  to  be  termed  fupernatural  properly,  in 
contradiftindtion  to  all  knowledge  refulting  from  the 
common  laws-  of  nature.  And  yet  it  may  relult  from 
fome  higher  laws  of  nature.  For  facred  infpF 

ration  would  lole  nothing  of  its  authority,  though 
it  fhould  appear  to  be  within  fuch  laws,  as  by  their 
fixednefs  might  be  termed  nature:  and  indeed  all 

differences 
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differences  in  thefe  things,  after  the  fadts  are  once 
fettled,  will  be  found,  upon  due  inquiry,  to  be 
merely  verbal. 

Fifthly,  The  laft  caufe  here  afiigned  for  the  great 
difference  and  inferiority  of  brutes,  in  refpedt  of  in- 
tellectual capacities,  is  the  difference  in  the  events 
and  incidents  of  their  lives.  They  converfe  with  far 
fewer  objects  than  men,  and  both  the  objects  and 
pleafures  of  feeling,  tafte,  and  fmell,  have  a far 
greater  .proportional  fhare  in  the  fum  total,  than  in 
us.  Now,  as  in  men,  the  common  events  and  in- 
cidents of  life  give  a turn  to  the  whole  frame  of 
mind,  and  either  enlarge  the  intellectual  capacities,  if 
they  be  various,  or  narrow  them,  if  the  fame  occur- 
rences return  again  and  again  perpetually ; fo,  inde- 
pendently of  all  the  foregoing  confiderations,  the 
famenefs,  paucity,  and  relation  to  mere  fenfe,  of  the 
impreffians  made  on  brutes,  mufl  infer  a great  nar- 
rownefs  of  under  {landing. 

From  all  thefe  things  put  together,  it  appears  very 
conceivable,  how  the  mental  faculties  of  brutes  fhould, 
confiftently  with  the  dodtrines  of  vibrations  and  af- 
fociation,  be  what  they  are,  in  fadl,  found  to  be.  And 
though  I fuppofe  with  Defcartes3  that  all  their  mo- 
tions are  conduced  with  mere  mechanifm  j yet  I do 
not  fuppofe  them  to  be  deftitute  of  perception,  but 
that  they  have  this  in  a manner  analogous  to  that 
which  takes  place  in  us ; and  that  it  is  lubjedted  to 
the  fame  mechanical  laws  as  the  motions.  Whether 
the  ideal  vibrations,  which  take  place  in  the  medullary 
fubftances  of  their  brains,  be  tltfe  refult  of  former  im- 
preffions,  or  the  mere  offspring  of  their  vital  and 
natural  powers,  agreeably  to  the  foregoing  hypothefis 
concerning  inftindt,  or  the  compound  effedt  of  both, 
which  we  may  prefume  to  be  generally  the  cafe,  I al- 
ways fuppofe,  that  correfponding  feelings,  and  af- 
fedtions  of  mind,  attend  upon  them,  juft  as  in  us. 
And  the  brute  creatures  prove  their  near  relation  to 

us. 
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us,  not  only  by  the  general  refemblance  of  the  body, 
but  by  that  of  the  mind  alfo;  inafmuch  as  many  of 
them  have  mofl  of  the  eminent  paffions  in  fome  im- 
perfect degree,  and  as  there  is,  perhaps,  no  pafiion 
belonging  to  human  nature,  which  may  not  be  found 
in  fome  brute  creature  in  a confiderable  degree. 

The  brutes  feem  fcarce  ever  able  to  arrive  at  any 
proper  felf-intereft  of  the  abftrad  and  refined  kind, 
at  confcioufnefs,  fo  as  to  compare  and  conned  them- 
felves  with  themfelves  in  different  fituations,  or  aty 
any  idea  and  adoration  of  God ; and  this  from  the 
narrownefs  of  their  capacities  and  opportunities  in  ge- 
neral, but  particularly  from  their  want  of  fymbols. 

The  fame  want  of  fymbols  muff  make  all  their 
reafonings  and  affedions,  which  refemble  ours  in  the 
general,  be,  however,  confiderably  different  in  par- 
ticulars, and  far  lefs  complex ; but  it  is  fufficient  to 
entitle  them  to  the  names  of  fagacity,  cunning,  fear, 
love,  & c.  by  which  ours  are  denoted,  that  the  trains 
of  ideal  vibrations  in  their  brains  bear  a general  re- 
femblance to  the  correfponding  ones  in  ours,  fpring 
from  like  caufes,  and  produce  like  effeds. 

The  power  of  affociation  over  brutes  is  very  evi- 
dent in  all  the  tricks  which  they  are  taught;  and  the 
whole  nature  of  each  brute,  which  has  been  brought 
up  amongft  others  of  the  fame  fpecies,  is  a com- 
pound of  inftind,  his  own  obfervation  and  experi- 
ence, and  imitation  of  thofe  of  his  own  fpecies.  In- 
ftind feems  to  have  exerted  its  whole  influence  when 
the  creature  is  arrived  at  maturity,  and  has  brought 
up  young ; fo  that  Nothing  new  can  be  expeded 
from  it  afterwards.  But  their  intelledual  acquifitions 
from  obfervation  and  imitation  continue ; whence  old 
brutes  are  far  more  cunning,  and  can  ad  far  better, 
fro  re  nata , than  young  ones. 

It  ought  always  to  be  remembered  in  fpeaking  on 
this  fubjed,  that  brutes  have  more  reafon  than  they 
can  fttew,  from  their  want  of  words,  from  our  in- 
attention, 
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attention,  and  from  our  ignorance  of  the  import  of 
thofe  fymbols,  which  they  do  ufe  in  giving  intima- 
tions to  one  another,  and  to  us* 

We  feem  to  be  in  the  place  of  God  to  them,  to 
be  his  vicegerents,  and  empowered  to  receive  homage 
from  them  in  his  name.  And  we  are  obliged  by  the 
fame  tenure  to  be  their  guardians  and  benefactors. 
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CHAP.  IV. 


Of  the  six  Classes  of  intellectual  Pleasures- 

and  Pains. 


I have  now  difpatched  the  hiftory  and  analyfis  of 
the  fenfations,  motions,  and  ideas ; and  endeavoured 
to  fuit  them,  as  well  as  I could,  to  the  principles 
laid  down  in  the  firft  chapter.  My  next  bufinefs, 
is  to  inquire  particularly  into  the  rife  and  gradual 
increafe  of  the  pleafures  and  pains  of  imagination, 
ambition,  felf-intereft,  fympathy,  theopathy,  and 
the  moral  fenfe  j and  to  fee  how  far  thefe  can  be 
deduced,  in  the  particular  forms  and  degrees  that 
are  found  to  prevail,  in  fa6t,  from  the  fenfible 
pleafures  and  pains,  by  means  of  the  general  law 
of  affociation.  As  to  that  of  vibrations,  it  feems 
of  little  importance  in  this  part  of  the  work,  whether 
it  be  adopted  or  not.  If  any  other  law  can  be  made 
the  foundation  of  affociation,  or  confiftent  with  it, 
it  may  alfo  be  made  confiftent  with  the  analyfis  of 
the  intellectual  pleafures  and  pains,  which  I fhall 
here  give.  I do  not  think  there  is  any  other  law 
that  can ; on  the  contrary,  there  feems  to  be  fo  pe- 
culiar an  aptnefs  in  the  doCtrine  of  vibrations,  for 
explaining  many  of  the  phenomena  of  the  pafilons, 
as  almoft  excludes  all  others. 

Now  it  will  be  a fufficient  proof,  that  all  the  in- 
tellectual pleafures  and  pains  are  deducible  ultimately 
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from  the  fenfible  ones,  if  we  can  fhew  of  each  in- 
tellectual pleafure  and  pain  in  particular,  that  it  takes 
its  rile  from  other  pleafures  and  pains,  either  fenfible 
or  intellectual.  For  thus  none  of  the  intellectual 
pleafures  and  pains  can  be  original.  But  the  fenfible 
pleafures  and  pains  are  evidently  originals.  They 
are  therefore  the  only  ones,  i.  e.  they  are  the  com- 
mon fource  fiom  whence  all  the  intellectual  pleafures 
and  pains  are  ultimately  derived. 

When  I fay,  that  the  intellectual  pleafures  A and 
J5  are  deducible  from  one  another,  I do  not  mean, 
that  A receives  back  again  from  B that  Juftre  which 
it  had  conferred  upon  it ; for  this  would  be  to  argue 
in  a circle;  but  that  whereas  both  A and  B borrow 
from  a variety  of  fources,  as  well  as  from  each 
other,  they  may,  and  indeed  mull,  transfer  by  aflo- 
ciation  part  of  the  luftre  borrowed  from  foreign 
fources  upon  each  other. 

If  we  admit  the  power  of  alfociation,  and  can  alfo 
fhew,  that  aflbeiations,  fufficient  in  kind  and  degree, 
concur,  in  faCt,  in  the  feveral  inflances  of  our  intel- 
lectual pleafures  and  pains,  this  will,  ofitfelf,  exclude 
all  other  caufes  for  thefe  pleafures  and  pains,  fuch  as 
inftinCt  for  inflance.  If  we  cannot  trace  out  affoci- 
■ations  fufficient  in  kind  and  degree,  (till  it  will  not 
be  neceflary  to  have  recourfe  to  other  caufes,  becaufe 
great  allowances  are  to  be  made  for  the  novelty, 
complexnefs,  and  intricacy  of  the  fubjeCt.  However^ 
on  the  other  hand,  analogy  may  perhaps  lead  us  to 
conclude,  that  as  inftinCt  prevails  much,  and  reafon  a 
little  in  brutes,  fo  inftinCt  ought  to  prevail  a little  in 
us.  Let  the  faCts  Ipeak  for  themfelves. 
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SECT.  I. 

OF  THE  PLEASURES  AND  PAINS  OF 
IMAGINATION. 

I begin  with  the  pleafures  and  pains  of  imagina- 
tion ■,  and  (hall  endeavour  to  derive  each  fpecies  of 
them  by  allocution,  either  from  thofe  of  fenfation, 
ambition,  felf-intereft,  fympathy,  thtopathy,  and  the 
moral  fenfe,  or  from  foreign  ones  of  imagination. 
They  may  be  diftinguifhed  into  the  feven  kinds  that 
follow. 

Firft,  The  pleafures  arifing  from  the  beauty  of  the 
natural  world. 

Secondly,  Thofe  from  the  works  of  art. 

Thirdly,  From  the  liberal  arts  of  mufic,  painting, 
and  poetry. 

Fourthly,  from  the  fciences. 

Fifthly,  From  the  beauty  of  the  perfon. 

Sixthly,  From  wit  and  humour. 

Seventhly,  The  pains  which  arife  from  grofs  ab-t 
furdity,  inconfiftency,  or  deformity. 

, z ' j 9 1 % 

PROP.  XCIV. 

To  examine  how  far  the  jufi-mentioned  Pleafures  and 
Pains  of  Imagination  are  agreeable  to  the  Doftrine  of 
AJfociation. 

Of  the  Pleasures  arifing  from  the  Beauty  of  the 
natural  World. 

The  pleafures  arifing  from  the  contemplation  of 
the  beauties  of  the  natural  world  feem  to  admit  of 
the  following  analyfis. 

The 
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The  pleafant  taftes,  and  fmells,  and  the  fine  co- 
lours of  fruits  and  flowers,  the  melody  of  birds,  and 
the  grateful  warmth  or  coolnefs  of  the  air,  in  the 
proper  feafons,  transfer  miniatures  of  thefe  pleafures 
upon  rural  fcenes,  which  ftart  up  inftantaneoufiy  fo 
mixed  with  each  other,  and  with  fuch  as  will  be 
immediately  enumerated,  as  to  be  feparately  in- 
difcernible. 

If  there  be  a precipice,  a cataradl,  a mountain  of 
fnow,  &c.  in  one  part  of  the  fcene,  the  nafcent  ideas 
of  fear  and  horror  magnify  and  enliven  all  the  other 
ideas,  and  by  degrees  pafs  into  pleafures,  by  fug- 
gelling  the  fecurity  from  pain. 

In  like  manner  the  grandeur  of  fome  fcenes,  and 
the  novelty  of  others,  by  exciting  furprize  and  won- 
der, i.  e.  by  making  a great  difference  in  the  pre- 
ceding and  fubfequent  dates  of  mind,  fo  as  to  border 
upon,  or  even  enter  the  limits  of  pain,  may  greatly 
enhance  the  pleafure. 

Uniformity  and  variety  in  conjundlion  arealfo  prin- 
cipal fources  of  the  pleafures  of  beauty,  being  made 
fo  partly  by  their  affociation  with  the  beauties  of 
nature;  partly  by  that  with  the  works  of  art;  and 
with  the  many  conveniences  which  we  receive  from 
the  uniformity  and  variety  of  the  works  of  nature 
and  art.  T.  hey  muff  therefore  transfer  part  of  the 
luftre  borrowed  from  the  works  of  art,  and  from 
the  head  of  convenience,  upon  the  works  of  na- 
ture. 

Poetry  and  painting  are  much  employed  in  fettino- 
forth  the  beauties  of  the  natural  world,  at  the  fame 
time  that  they  afford  us  a high  degree  of  pleafure 
from  many  other  fources.  Hence  the  beauties  of 
nature  delight  poets  and  painters,  and  fuch  as  are 
add  1 6led  to  the  ftudy  of  their  works,  more  than 
others.  Part  of  this  effefl  is  indeed  owing  to  the 
greater  attention  of  fuch  perfons  to  the  other  fources  • 
but  this  comes  to  the  fame  thing,  as  far  as  the  general 
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theory  of  the  factitious,  aflociated  nature  of  thefe 
pleafures  is  concerned. 

The  many  fports  and  paftimes,  which  are  peculiar 
to  the  country,  and  whofe  ideas  and  pleafures  are  re- 
vived by  the  view  of  rural  fcenes,  in  an  evanefcent 
(late,  and  fo  mixed  together  as  to  be  fcparately  indis- 
cernible, do  farther  augment  the  pleafures  fuggefted 
by  the  beauties  of  nature. 

To  thefe  we  may  add,  the  oppofition  between  the 
offcnfivenefs,  dangers,  and  corruption  of  populous 
cities,  and  the  health,  tranquillity,  and  innocence, 
which  the  aCtual  view,  or  the  mental  contemplation, 
of  rural  fcenes  introduces ; alfo  the  pleafures  of  foci- 
ality  and  mirth,  which  are  often  found  in  the  greatcft 
perfection  in  country  retirements,  the  amorous  plea- 
sures, which  have  many  connections  with  rural  fcenes, 
and  thofe  which  the  opinions  and  encomiums  of  others  s 
beget  in  us,  in  this,  as  in  other  cafes,  by  means  of 
the  contagioufnefs  cbfervable  in  mental  difpofitions, 
as  well  as  bodily  ones. 

Thofe  perfons  who  have  already  formed  high  ideas 
of  the  power,  knowledge,  and  goodnefs  of  the  au- 
thor of  nature,  with  fuitable  affeCtions,  generally 
feel  the  exalted  pleafures  of  devotion  upon  every 
view  and  contemplation  of  his  works,  either  in  an 
explicit  and  diftinCt  manner,  or  in  a more  fecret  and  t 
implicit  one.  Hence,  part  of  the  general  indetermi- 
nate pleafures,  here  confidercd,  is  deducible  from 
the  pleafures  of  theopathy. 

We  muft  not  omit  in  this  place  to  remind  the 
reader  of  a remark  made  above,  viz.  that  green, 
which  is  the  middle  colour  of  the  feven  primary  ones, 
and  confequently  the  molt  agreeable  to  the  organ  of 
fight,  is  alfo  the  general  colour  of  the  vegetable 
kingdom,  i.  e.  of  external  nature. 

Thefe  may  be  confidered  as  fome  of  the  principal 
fources  of  the  beauties  of  nature  to  mankind  in  ge- 
neral. 
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neral.  Inquifidve  and  philofophical  perfons  have  fome 
others,  aiifing  from  their  peculiar  knowledge  and  ftudy 
of  natural  hiftory,  aftronomy,  and  philofophy,  in 
general.  For  the  profufion  of  beauties,  ufes,  fit- 
neflfes,  elegance  in  minute  things,  and  magnificence 
in  great  ones,  exceed  all  bounds  of  conception,  fur- 
prize,  and  aftonilhment;  new  fcenes,  and  thofe 
of  unbounded  extent,  feparately  confidered,  ever 
prefenting  themfelves  to  view,  the  more  any  one 
ftudies  and  contemplates  the  works  of  God. 

And,  upon  the  whole,  the  reader  may  fee,  that 
there  are  fufficient  fources  for  all  thofe  pleafures 
of  imagination,  which  the  beauties  of  nature  excite 
in  different  perfons ; and  that  the  differences  which 
are  found  in  different  perfons  in  this  refpetft,  are 
fufficiently  analogous  to  the  differences  of  their  fitua- 
tions  in  life,  and  of  the  confequent  affociations  form- 
ed in  them. 

An  attentive  perfon  may  alio,  in  viewing  or  con- 
templating the  beauties  of  nature,  lay  hold,  as  it 
were,  of  the  remainders  and  miniatures  of  many  of 
the  paiticular  pleafures  here  enumerated,  while  they 
recur  in  a feparate  ftate,  and  before  they . coalcfce 
with  the  general  indeterminate  aggregate,  and  thus 
verify  the  hiftory  now  propofed. 

It  is  a confirmation  of  this  hiftory,  that  an  atten- 
tive perfon  may  alfo  obfcrve  great  differences  in  the 
kind  and  degree  of  the  relifh  which  he  has  for  the 
beauties  of  nature  in  different  periods  of  his  life; 
efpeciaily  as  the  kind  and  degree  may  be  found  to 
agree  in  the  main  with  this  hiftory. 

To  the  fame  purpofe  we  may  remark,  that  thefe 
pleafures  do  not  cloy  very  foon,  but  are  of  a lading 
nature,  if  compared  with  the  fenfible  ones;  fine? 
this  follows  naturally  from  the  great  variety  of  their 
fources,  and  the  evanefeent  nature  of  their  con- 
ftituent  parts. 
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When  a beautiful  fcene  is  firft  prefented,  there  is 
generally  great  pleafure  fiom  fur  prize,  from  being 
ftfuck  with  objects  and  circuroftances  w'hich  we  did 
not  expert.  This  prefcntly  declines;  but  is  abun- 
dantly compenfuted  afterwards  by  the  gradual  alter- 
nate exaltation  of  the  feveral  conftituent  paits  of  the 
complex  pleafures,  which  alfo  do  probably  enhance 
one  another.  And  thus  we  may  take  feveral  reviews 
of  the  fame  fcene,  before  the  pleafure,  which  it  af- 
fords, comes  to  its  maximum.  After  this  the  pleafure 
mull  decline,  if  we  review  it  often:  but  if  at  con- 
fiderable intervals,  fo  as  that  many  foreign  ftates  of 
mind  intervene,  alfo  fo  as  that  new  fources  of  the 
pleafures  of  this  kind  be  broken  up,  the  pleafure  may 
recur  for  many  fucceftions  of  nearly  the  fame  mag- 
nitude. 

The  fame  obfervations  hold  in  refpecl  of  the  plea- 
fures from  the  beauties  of  nature  in  general,  and  in- 
deed from  all  the  other  fources,  works  of  art,  liberal 
arts,  lciences,  &c.  Thefe  all  ftrike  and  lurprife  the 
young  mind  at  firft,  but  require  a confiderable  time 
before  they  come  to  their  maximum ; after  which 
fome  or  other  will  always  be  at  its  maximum  for  a 
confiderable  time.  However,  the  pleafures  of  ima- 
gination in  general,  as  well  as  each  particular  fet  and 
individual,  mull  decline  at  laft  from  the  nature  of 
our  frame.  In  what  manner  they  ought  to  decline, 
fo  as  to  be  confident  with  our  Jummum  honum , by 
yielding,  in  due  time,  to  more  exalted  and  pure 
pleafures,  whofe  compofition  they  enter,  I will  en- 
deavour to  fhew  hereafter. 

Thefe  pleafures  are  a principal  fource  of  tbofe 
which  are  annexed  to  the  view  of  uniformity  with 
variety,  as  above  noted,  i.  e.  of  analogies  of  various 
orders ; and  confequently  are  a principal  incitement 
to  our  tracing  out  real  analogies,  and  forming  artificial 
ones. 
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The  novel,  the  grand,  and  the  marvellous,  are 
alfo  mod  confpicuous  in  the  works  of  nature  ; and 
the  lad  drikes  us  particularly  in  many  of  the  phse- 
nomena  of  nature,  by  Teeming  to  exceed  all  bounds 
of  credibility,  at  the  fame  time  that  we  are  certified 
by  irrefragable  evidences  of  the  truth  of  the  fails. 
The  fatiety  which  every  pleafure  begets  in  us*  after 
fome  continuance,  makes  us  third  perpetually  after 
the  grand  and  novel ; and,  as  it  were,  grafp  at  infi- 
nity in  number  and  extent : there  being  a kind  of 
tacit  expectation,  that  the  pleafure  will  be  in  pro- 
portion to  the  magnitude  and  variety  of  the  caufes, 
in  the  fame  manner  as  we  obferve,  in  other  cafes, 
the  effeils  to  be  in  fome  degree  proportional  to 
their  caufes. 

The  pleafures  of  novelty  decline  not  only  in  this 
clafs,  but  alfo  in  all  the  others  fenfible  and  intel- 
lectual, partly  from  our  bodily  frame,  partly  from 
the  intermixture,  and  confequent  adbciation  of  neu- 
tral circumdances  (j.  e.  fuch  as  afford  neither  pleafure 
nor  pain)  in  their  fucceflive  recurrences. 

A difpofition  to  a pleafurable  date  is  a general  at- 
tendant upon  health,  and  the  integrity  of  our  bodily 
faculties ; and  that  in  fuch  a degree,  as  that  aCtual 
pleafure  will  fpring  up  from  moderate  incitements, 
from  the  tranfient  introduction  of  the  affociated'  cir- 
cumdances of  former  pleafurable  dates.  If  the  body 
be  indifpofed  in  fome  degree,  it  is,  however,  pofiible 
to  force  it  into  a date  of  pleafure  by  the  vivid  intro- 
duction of  various  and  powerful  circumdances  ; but 
this  unnatural  date  cannot  lad  long ; and,  if  the  in- 
difpofition  to  pleafure  be  great,  it  cannot  be  intro-  ' 
duced  at  all.  On  the  contrary,  where  the  difpofition 
to  pleafure  is  preternaturally  prevalent,  as  after  wine 
and  opium,  and  in  certain  morbid  cafes,  the  lead 
hint  will  excite  profufe  joy,  leaning  chiefly  to  the 
pleafures  of  imagination,  ambition,  fympathy,  or 
devotion,  according  to  the  circumdances. 
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It  is  eafy  to  fee  how  the  do6trine  of  vibrations, 
which  appears  to  be  the  only  one  that  admits  of 
permanent  dates  of  motion,  and  difpofition  to  mo- 
tion, in  the  brain,  fuits  thefe  laft;  remarks  in  a 
peculiar  manner. 

OF  THE  BEAUTIES  OF  THE  WORKS  OF  ART. 

The  works  of  art,  which  afford  us  the  pleafures 
of  beauty,  are  chiefly  buildings,  public  and  private, 
religious,  civil,  and  military,  with  their  appendages 
and  ornaments,  and  machines  of  the  feveral  kinds, 
from  the  great  ones  employed  in  war,  commerce, 
and  public  affairs,  fuch  as  fnips,  military  engines, 
machines  for  manufacturing  metals,  &c.  down  to 
clocks,  watches,  and  domeftic  furniture.  The  fur- 
vey  of  thefe  things,  when  perfect  in  their  kinds, 
affords  great  pleafures  to  the  curious;  and  thefe  plea- 
fures increafe  for  a certain  time,  by  being  cultivated 
and  gratified,  till  at  laft  they  come  to  their  height, 
decline,  and  give  way  to  others,  as  has  been  already 
obferved  of  the  pleafures  arifing  from  the  beauties 
of  nature. 

The  chief  fources  of  the  pleafures,  which  the  fore- 
mentioned  works  of  art  afford,  appear  to  be  the  fol- 
lowing : the  * beautiful  illuminations  from  gay  co- 

lours ; the  refemblance  which  the  play-things,  that 
pleafed  us  when  we  were  children,  bear  to  them ; the 
great  regularity  and  variety  obfervable  in  them ; the 
grandeur  and  magnificence  of  fome,  and  the  neat- 
nefs  and  elegance  of  others,  and  that  efpecially  if  they 
be  fmall ; the  fitnefs  to  anfwer  ufeful  ends ; their 
anfwering  a multiplicity  of  thefe  by  Ample  means,  or 
by  analogous  complex  ones,  not  exceeding  certain 
limits  in  compiexnefs ; the  knowledge  conveyed  in 
many  cafes ; the  ftrong  affociations  with  religion, 
death,  war,  juftice,  power,  riches,  titles,  high 
.birth,  entertainments,  mirth,  &c.  fafhion,  with  the 
opinions  and  encomiums  of  perfons  fuppofed  to  be 

judges ; 
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judges ; the  vain  defire  of  having  a tafte,  and  of  be- 
ing thought  connoifTcurs  and  judges,  &c.  &c. 

In  architecture  there  are  certain  proportions  of 
breadths,  lengths,  depths,  and  entire  magnitudes,  to 
each  other,  which  are  by  fome  fuppofed  to  be  naturally 
beautiful,  juft  as  the  fimple  ratios  of  1 to  2,  1 to  3, 
3 to  4,  &c.  in  mufic,  yield  founds,  which  are  natu- 
rally pleafant  to  the  ear.  But  it  rather  feems  to  me, 
that  oeconomical  convenience  fijft  determined  the 
ratios  of  doors,  windows,  pillars,  &c.  in  a grofs 
way ; and  then  that  the  convenience  of  the  artifts 
fixed  this  determination  to  fome  few  exaCt  ratios,  as 
in  the  proportion  between  the  lengths  and  breadths 
of  the  pillars  of  the  fevcral  orders.  Afterwards  thefe 
proportions  became  affociated  fo  often  with  a variety 
of  beauties  in  coftiy  buildings,  that  they  could  not 
but  be  thought  naturally  beautiful  at  laft.  In  merely 
ornamental  parts  the  beauty  of  the  proportions  feems 
to  arife  entirely  either  from  fafhion,  or  from  a fuppofed 
refemblance  to  fomething  already  fixed  as  a beautiful 
proportion.  It  is  eafy  from  thefe  principles  to  account 
for  the  prevalency  of  different  proportions,  and  ge- 
neral taftes,  in  different  ages  and  countries. 

Of  the  Pleasures  arifing  from  Music,  Painting, 

and  Poetry. 

Let  us  next  confider  the  three  liberal  and  fifter 
arts  of  mufic,  painting  and  poetry. 

OF  MUSIC. 

Now,  in  refpeCt  of  mufic,  it  is  to  be  obferved,  that 
the  fimple  founds  of  all  uniform  fonorous  bodies,  and 
particularly  the  fingle  notes  of  the  feveral  mufical 
inftruments,  alfo  all  the  concords,  or  notes,  whofe 
vibrations  bear  to  each  other  the  fimple  ratios  of  t to 
2>  2 t0  3>  3 10  4>  founded  together,  or  near  to 

each 
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each  other,  may,  be  confidered  as  originally  pleafant 
to  the  ear.  Difcords  are  originally  unpleafant,  and 
therefore,  as  in  other  like  cafes,  may  be  made  ufe  of 
to  heighten  our  pleafures,  by  being  properly  and 
fparingly  introduced,  fo  as  to  make  a ftrong  contraft. 
To  which  if  we  add  the  uniformity  and  variety  ob- 
fervable  in  all  good  mufic,  we  fhall  have  the  chief 
pleafures  affe&ing  children,  and  young  perfons,  upon 
their  being  firft  accuftomed  to  hear  mufic. 

By  degrees  the  difcords  become  lefs  and  lefs  harfh 
to  the  ear,  and  at  laft  even  pleafant,  at  lead  by  their 
affociations  with  the  concords,  that  go  before,  or 
follow  them ; fo  that  more,  and  alfo  more  harfh  dif- 
cords, are  perpetually  required  to  give  a relifh,  and 
keep  the  fweetnefs  of  the  concords  from  cloying... 
Particular  kinds  of  air  and  harmony  are  affociated 
with  particular  words,  affc&ions,  and  paffions,  and 
fo  are  made  to  exprefs  thefe;  befides  which  there  is 
often  a natural  aptitude  in  the  mufic  to  reprefent  the 
affe&ion,  as  in  quick  mufic,  and  concords,  to  repre- 
fent mirth.  Mufic  in  general  is  connedted  with  gai- 
ety, public  rejoicings,  the  amorous  pleafures,  riches, 
high  rank,  &c.  or  with  battles,  forrow,  death,  and 
religious  contemplations.  There  is  an  ambition  to 
excel  in  tafte,  in  performance,  and  in  compofition, 
and  a difficulty  which  enhances  the  pleafure,  fsfc.  &'c. 
till,  by  thefe  and  fuch-like  ways,  the  judgments  and 
taftes  of  different  perfons,  in  refped  of  mufic,  be- 
come as  different,  as  we  find  them  to  be  in  fa£t. 

OF  PAINTING. 

\ 

Our  pleafures  from  pictures  are  very  nearly  related 
to  thofe  of  imitation,  which,  as  was  obferved  above, 
take  up  a confiderable  part  of  our  childhood}  and  the 
feveral  play  things  reprefenting  men,  houfes,  horfes, 
ifc.  with  which  children  are  fo  much  delighted,  arc 
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to  be  confidered,  both  as  augmenting  and  gratifying 
this  tafte  in  them. 

To  this  it  is  to  added,  that  as  the  ideas  of  fight 
are  the  moll  vivid  of  all  our  ideas,  and  thofe  which 
are  chiefly  laid  up  in  the  memory  as  keys  and  repo- 
ficories  to  the  reft,  pidures,  which  are  fomething  in- 
termediate between  the  real  objed  and  the  idea,  and 
therefore  in  cafes  of  fufficient  likenefs  more  vivid 
than  the  idea,  cannot  but  pleafe  us  by  thus  gratifying 
our  defire  of  railing  up  a complete  idea  of  an  abfent 
objed.  This  an  artentive  perfon  may  obferve  in 
himfelf  in  viewing  pidures. 

The  furprize  and  contrail  which  arife  in  children, 
upon  their  feeing  perfons  and  objeds  prefent  in  their 
pidures,  which  yet  they  know  to  be  abfent  by  link- 
ing the  mind  with  the  impoflible  conception  of  the 
fame  thing  in  two  places,  are  probably  the  fources 
of  confiderable  pleafure  to  them. 

To  thefe  caufes  let  us  add  the  gay  colours,  and 
fine  ornaments,  which  generally  go  along  with  pic- 
tures ; and  we  lhall  have  the  chief  fources  of  the  plea- 
fures  which  painting  affords  to  young  perfons,  and  to 
thofe  who  have  not  yet  been  much  affeded  with  the 
various  incidents  of  life,  and  their  reprefentations, 
or  acquired  a tafte  and  fkill  in  thefe  things. 

For,  after  this,  the  pleafutes  arifing  from  pidures 
are  quite  of  another  kind,  being  derived  from  the 
fame  fources  as  thofe  that  belong  to  the  fcenes, 
affedioris  and  paflions  reprefented,  from  the  poetical 
defcriptions  of  thefe,  from  the  precife  juftnefs  of 
the  imitation,  from  ambition,  fafhion,  the  extrava- 
gant prices  of  the  works  of  certain  mailers,  from 
affociation  with  the  villas  and  cabinets  of  the  noble, 
the  rich,  and  the  curious,  &c.  &c. 

The  nature  of  the  caricatura,  burlefque,  grotefque, 
pidurefque,  &c.  may  be  underltood  from  what  is  de- 
livered in  other  parts  of  this  fedion,  concernino 

laughter. 
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laughter,  wit,  humour,  the  mavellous,  abfurd,  &c. 
to  which  they  correfpond. 

Painting  has  a great  advantage  over  verbal  de- 
fcription,  in  refpeft  of  the  vividnefs  and  number  of 
ideas  'to  be  at  once  excited  in  the  fancy  ; but  its 
compafs  is,  upon  the  whole,  much  narrower  j and 
it  is  alfo  confined  to  one  point  of  time. 

The  reprefcntations  of  battles,  ftomns,  wild  beads, 
and  other  objedte  of  horror,  in  pi&ures,  pleafe  us 
peculiarly,  partly  from  the  near  alliance  which  the 
ideas  fuggefted  bear  to  pain,  partly  from  the  fccret 
confcioufnefs  of  our  own  fecurity,  and  partly  becaufe 
they  awaken  and  agitate  the  mind  fufficiently  to  be 
ftrongly  affe&ed  with  the  other  pleafures,  which  may 
then  be  offered  to  it. 


OF  POETRY. 

The  beauties  and  excellencies  of  good  poetry  are 
deducible  from  three  fources.  Firft,  The  harmony, 
regularity,  and  variety  of  the  numbers  or  metre, 
and  of  the  rhyme.  Secondly,  The  fitnefs  and 
ftrength  of  the  words  and  phrafes.  Thiidly,  The 
fubjeft  matter  of  the  poem,  and  the  invention  and 
judgment  exerted  by  the  poet,  in  regard  to  his 
fubjeft.  And  the  beauties  arifing  from  each  of 
thefe  are  much  transferred  upon  the  other  two  by 
affociation. 

That  the  verfification  has  of  itfelf  a confiderable 
influence,  may  be  feen  by  putting  good  poetical 
paffages  into  the  order  of  profe.  And  it  may  be 
accounted  for  from  what  has  been  already  obferved 
of  uniformity  and  variety,  from  the  fmoothnefs  and 
facility  with  which  verfes  run  over  the  tongue,  from 
the  frequent  coincidence  of  the  end  of  the  lentence, 
and  that  of  the  verfe,  at  the  fame  time  that  this  rule 
is  violated  at  proper  intervals  in  all  varieties,  left  the 
^ ear 
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ear  flhould  be  tired  with  too  much  famenefs,  from  the 
nffiftance  which  verfification  affords  to  the  memory, 
from  fome  faint  refemblance  which  it  bears  to  mufic, 
and  its  frequent  affociations  with  it,  &c.  &c. 

The  beauties  of  the  di&ion  arife  chiefly  from  the 
figures ; and  therefore  it  will  be  neceffary  here  to 
inquire  into  the  fources  of  their  beauties. 

Now  figurative  words  feem  to  ftrike  and  pleafe  us 
chiefly  from  that  impropriety  which  appears  at  firft 
fight,  upon  their  application  to  the  things  denoted 
by  them,  and  from  the  confcquent  heightening  of'the 
propriety,  as  foon  as  it  is  duly  perceived.  For  when 
figurative  words  have  recurred  fo  often  as  to  excite 
the  fecondary  idea  inftantaneoufly,  and  without  any 
previous  harfhnefs  to  the  imagination,  they  lofe  their 
peculiar  beauty  and  force ; and,  in  order  to  recover 
this,  and  make  ourfelves  fenfible  of  it,  we  are  obliged 
to  recall  the  literal  fenfe,  and  to  place  the  literal  and 
figurative  fenfes  clofe  together,  that  fo  we  may  firft 
be  fenfible  of  the  inconfiftency,  and  then  be  more 
affected  with  the  union  and  coalefcence. 

Befides  this,  figurative  expreffions  illuminate  our 
difcourfes  and  writings  by  transferring  the  proper- 
ties, affociations,  and  emotions,  belonging  to  one 
thing  upon  another,  by  augmenting,  diminifhing,  &c. 
and  thus,  according  as  the  fubjeft  is  ludicrous  or 
grave,  they  either  increafe  our  mirth  and  laughter, 
or  excite  in  us  love,  tendernefi,  compaffion,  admi- 
ration, indignation,  terror,  devotion,  &c. 

When  figures  are  too  diftanr,  or  too  obfcure, 
when  they  augment  or  diminifh  too  much,  we  are 
dilpleafed  ; and  the  principal  arc  in  the  ufe  of  figures 
is,  to  heighten,  as  far  as  the  imagination  will  peTmit 
the  great  eft  beauty  lying  upon  the  confines  of  wha'c 
difgufts  by  being  too  remote  or  bombaft.  And 
this  extreme  limit  for  figurative  expreffions  ffiews 
evidently,  that  the  pleafure  arifing  from  them  is 

nearly 
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nearly  allied  to  pain  ; and  their  beauty  owing  to  a 
certain  kind  and  degree  of  inconfiftency. 

However,  as  the  various  figures  ufed  in  fpeaking 
and  writing  have  great  influences  over  each  other, 
alter,  and  are  much  altered,  as  to  their  relative  ener- 
gy, by  our  paffions,  cuftcms,  opinions,  conftitutions, 
educations,  &c.  there  can  be  no  fixed  flandard  for 
determining  what  is  beauty  here,  or  what  is  the  de- 
gree of  it.  Every  perfon  may  find,  that  his  tafte  in 
thefe  things  receives  confiderable  changes  in  his  pro- 
grefs  through  life ; and  may,  by  careful  obfervation, 
trace  up  thefe  changes  to  the  aflfociations  that  have 
caufed  them.  And  yet,  fince  mankind  have  a gene- 
ral refemblance  to  each  other,  both  in  their  internal 
make,  and  external  circumftances,  there  will  be  fome 
general  agreements  about  thefe  things  common  to  all 
mankind.  The  agreements  will  alfo  become  per- 
petually greater,  as  the  peifons  under  confideration 
are  fuppofed  to  agree  more  in  their  genius,  ftudies, 
external  circumftances,  &c.  Hence  may  be  feen,  in 
part,  the  foundation  of  the  general  agreements  obfer- 
vable  in  critics,  concerning  the  beauties  of  poetiy,  as 
well  as  that  of  their  particular  difputes  and  differ- 
ences. 

It  may  alfo  be  proper  to  remark  here,  that  the 
cuftom  of  introducing  figures  in  a copious  manner 
into  poetry,  together  with  the  tranfpofitions,  elhpfes, 
fuperfluities,  and  high  (trained  expreffions,  which 
the  laws  of  the  verfification  have  forced  the  beft 
poets  upon,  in  fome  cafes,  have  given  a fan£hon  to 
certain  otherwife  unallowable  liberties  of  exprtfllon, 
and  to  a moderate  degree  of  obfcurity,  and  even  con- 
verted them  into  beauties.  To  which  it  may  be 
added,  that  a momentary  obfcurity  is  like  a difcord 
in  mufic  properly  introduced. 

The  plealure  which  we  receive  from  the  matter  of 
the  poeui,  and  the  invention  and  judgment  of  the 

poet, 


Pains  of  Imagination.  431 

poet,  in  this  refpect,  arifes  from  the  things  them- 
felves  defcribed  or  reprefented.  It  is  neceffary  there- 
fore, that  the  poet  Ihould  choofe  fuch  fcenes  as  are 
beautiful,  terrible,  or  otherwife  ftrongly  affecting, 
and  fuch  charaders  as  excite  love,  pity,  juft  indig- 
nation, &c.  or  rather,  that  he  fhould  preient  us  with 
a proper  mixture  of  all  thefe.  For,  as  they  will  all 
pleafe  fingly,  fo  a well  ordered  fucceffion  of  them 
will  much  enhance  thefe  feparate  pleafures,  by  the 
contrafts,  analogies,  and  coincidences,  which  this 
may  be  made  to  introduce.  In  all  thefe  things  the 
chief  art  is  to  copy  nature  fo  well,  and  to  be  fo 
exact  in  all  the  principal  circumftances  relating  to 
actions,  paftions,  &c.  i.  e.  to  real  life,  that  the  reader 
may  be  infenfibly  betrayed  into  a half  belief  of  the 
truth  and  reality  of  the  fcene. 

Verfes  well  pronounced  affect  us  much  more,  than 
when  they  merely  pafs  over  the  eye,  from  the  imita- 
tion of  the  affections  and  paftions  reprefented,  by  the 
human  voice ; and  ftill  much  more,  when  adted 
well,  and  heightened  by  the  proper  conjunction  of 
realizing  circumftances. 

Since  poetry  makes  ufe  of  words,  which  are  the 
principal  channel  of  mutual  communication  for  our 
thoughts  and  affections,  and  has  by  this  means  an 
unlimited  compafs  in  refpect  of  time,  place,  &c.  it 
muft,  upon  the  whole,  have  great  advantages  over 
painting. 

As  the  pleafures  of  imagination  are  very  prevalent, 
and  much  cultivated,  during  youth;  fo,  if  we  confider 
mankind  as  one  great  individual,  advancing  in  age 
perpetually,  it  feems  natural  to  expect,  that  in  the 
infancy  of  knowledge,  in  the  early  ages  of  the  world, 
the  tafte  of  mankind  would  turn  much  upon  the 
pleafuies  of  this  clals.  And  agreeably  to  this  it  may 
be  obferved,  that  mufic,  painting,  and  poetry,  were 
much  admired  in  ancient  times;  and  the  two  laft 
brought  to  great  perfection.  What  was  the  real  per- 
fection 
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fe&ion  of  the  ancient  Grecian  mufic,  alfo  how  far 
the  modern  very  artificial  compofuions  ought  to  be 
allowed  to  excel  them,  mud  be  left  to  thofe  who  are  » 
judges  of  thefe  matters. 

The  beauties  bf  oratory  are  very  nearly  allied  to 
thofe  of  poetry,  arifing  partly  from  an  harmonious 
flow  3nd  cadence  of  the  periods,  fo  that  uniformity 
and  variety  may  be  properly  mixed,  partly  from 
the  jufinefs  and  neivoufnefs  of  the  expreffions,  and 
partly  from  the  force  of  the  arguments  and  motives 
brought  together  by  the  invention  of  the  orator,  and 
fo  difpofed  as  to  convince  the  judgment,  excite  and 
gain  the  affections.  In  both  cafes  it  is  very  necef- 
fary,  that  the  reader  or  hearer  ffiould  conceive  fa- 
vourably of  the  defign  and  author,  in  a moral  light. 
Poetry  has  the  advantage  of  oratory,  in  refped  of  the 
fVveetnefs  of  the  numbers,  and  boldnefs  of  the 
figures ; but  oratory,  being  a real  thing,  and  one 
which  has  great  influence  in  many  the  mod  im- 
portant tranfa&ions,  does,  by  this  reality,  affeft 
fome  perfons  more  than  poetry ; I mean  perfons 
that  are  mere  readers  or  hearers ; for,  as  to  thofe 
that  are  interefted  in  the  debate,  to'  whom  it  is  a 
reality,  there  can  be  no  doubt. 

The  beauties  of  hiftory  will  eafily  be  underftood 
from  what  is  faid  of  poetry  and  oratory. 

It  is  to  be  obfeived,  that  poetry,  and  all  fictitious 
hiftory,  borrow  one  chief  part  of  their  influence  from 
their  being  imitations  of  real  hiftory,  as  this  again 
does  from  the  ftrong  affeCtions  and  pafllons  excited 
by  the  events  of  life,  and  from  the  contagioufnefs  of 
our  tempers  and  difpofitions. 

The  fame  kind  of  contrails  and  coincidences, 
which,  in  low  and  comic  things,  would  be  wit  or 
humour,  become  the  brilliant  pafiages  that  affeft  and 
ftrike  us  molt  eminently  in  grave  poetry,  in  oratory, 
and  hiftory. 
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OF  THE  PLEASURES  ARISING  FROM  THE 
STUDY  OF  THE  SCIENCES. 

The  ftudy  of  the  fciences  has  a great  connexion 
with  the  natural  and  artificial  beauties  already  confi- 
dered,  and  receives  great  luftre  from  them  in  confe- 
quence  thereof. 

But  befides  this,  there  are  many  original  fources 
of  pleafure  in  the  ftudy  of  the  fciences : as,  Firft, 
From  the  many  inftances  of  uniformity  with  varie- 
ty : Secondly,  From  the  marvellous  and  feemingly 
impofiible,  which  occur  in  all  parts  of  knowledge : 
Thirdly,  From  the  great  advantages  refpe&ing  hu- 
man life,  which  accrue  to  mankind  in  general  from 
the  purfuit  of  knowledge,  alfo  from  the  honours, 
riches,  &c.  which  are  the  rewards  conferred  upon 
particular  perfons  that  are  eminent:  Laftly,  From 
the  numerous  connections  of  truth  of  all  kinds  with 
thofe  moft  amiable  and  important  doCtrines,  which 
religion,  natural  and  revealed,  teaches  us.  And  when 
thefe  pleafures,  in  their  feveral  fubordinate  kinds  and 
degrees,  have  been  fufficiently  affociated  with  the 
favouite  ftudy,  they  render  it  at  laft  pleafant  in  itfelf, 
as  we  ufually  term  it,  i.  e.  thefe  feveral  particular 
pleafures  coalefce  into  a Angle  general  one,  in  which 
the  compounding  parts  cannot  be  difcerned  feparately 
from  each  other,  and  which  confequently  appears 
to  have  no  relation  to  its  feveral  compounding  parts ; 
unlefs  when  by  a particular  attention  to,  and  exami- 
nation of,  what  pafles  in  our  minds,  we  lay  hold  of 
the  laft  compounding  parts  before  their  entire  coa- 
lefcence,  or  reafon  upon  the  caufes  of  thefe  pleafures, 
by  comparing  their  growth,  and  the  changes  made 
in  them,  with  the  concomitant  circumftances.  Thus, 
if  it  be  obferved  as  a general  faCt,  that  perfons  grow 
fond  of  particular  ftudies,  remarkably  after  having 
received  fome  great  prefent  advantage,  or  hope  of  a 
future  one  from  them,  we  may  rcafonable  prefume, 
Vol.  I.  F f that 
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that  the  pleafure  which  they  take  in  thefe  ftudies,  is 
in  part  derived  from  this  fource,  even  though  it  can- 
not be  felt  to  arife  from  it  explicitly. 

OF  INVENTION. 

The  copioufnefs  and  quicknefs  of  the  invention 
being  principal  requifites  for  the  cultivation  of  the 
arts  and  fciences  with  fuccefs,  I will  fay  fomething 
concerning  invention  here,  my  fubjedt  being  now 
fufficiently  opened  for  that  purpofe. 

Invention  then  may  be  defined  the  art  of  produ- 
cing new  beauties  in  works  of  imagination,  and  new 
truths  in  matters  of  fcience.  And  it  feems  to  depend, 
in  both  cafes,  chiefly  upon  thefe  three  things.  Firft, 
A ftrong  and  quick  memory : Secondly,  An  exten- 
five  knowledge  in  the  arts  and  fciences ; and  parti- 
cularly in  thofe  that  are  contiguous  to,  or  not  far 
diftant  from,  that  under  confideration  : And,  Thirdly, 
The  habit  of  forming  and  purfuing  analogies,  the 
deviations  from  thefe,  and  the  fubordinate  analogies 
vifible  in  many  of  thefe  firft  deviations,  &c.  &c. 

Firft,  A ftrong  and  quick  memory  is  necefiary, 
that  fo  the  ideas  of  the  poet  or  philofopher  may  de- 
pend upon,  and  be  readily  fuggefted  by,  each  other. 

Secondly,  He  muft  have  a large  ftock  of  ideas 
for  the  purpofes  of  figures,  illuftrations,  companions, 
arguments,  motives,  criterions,  &c.  And  it  is  evi- 
dent that  the  ideas  taken  from  l'uch  parts  of  know- 
ledge, as  are  pretty  nearly  allied  to  his  particular  ftudy, 
will  be  of  inoft  ufe  to  him  in  it. 

Thiidiy,  Analogy  will  lead  him  by  degrees,  in 
works  of  fancy,  from  the  beauties  of  celebrated 
mafters  to  others  lefs  and  lefs  refembling  thefe,  till  at 
laft  he  arrives  at  fuch  as  bear  no  vifible  refem- 
blance.  Deviations,  and  the  fubordinate  analogies 
contained  within  them,  will  do  this  in  a much  greater 
degree  j and  all  analogies  will  inftrudl  him  how  to 
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model  properly  fuch  entirely  new  thoughts,  as  his 
memory  and  acquaintance  with  things  have  fuggefted 
to  him.  In  fcience  analogy  leads  on  perpetually  to 
new  proportions ; and,  being  itfelf  fome  prefumption 
of  truth,  is  a guide  much  preferable  to  mere  imagi- 
nation. 

It  may  be  obferved,  that  the  trains  of  vifible  ideas, 
which  accompany  our  thoughts,  are  the  principal 
fund  for  invention,  both  in  matters  of  fancy,  and  in 
fcience. 

As  invention  requires  the  three  things  here  fpoken 
of,  fo,  converfely,  no  perfon  who  is  poffefied  of  them, 
and  who  applies  himfelf  to  any  particular  ftudy  either 
of  the  imaginative  or  abftradt  kind,  with  fufficient 
afllduity,  'can  fail  for  want  of  invention.  And  the 
nature  of  this  faculty  feems  as  reconcileable  with, 
and  deducible  from,  the  power  of  affociation,  and 
the  mechanifm  of  the  mind  here  explained,  as  that 
of  any  other. 

OF  THE  BEAUTY  OF  THE  PERSON. 


The  word  beauty  is  applied  to  the  perfon,  parti- 
cularly in  the  female  fex,  in  an  eminent  manner  j and 
the  defires  and  pleafures  arifing  from  beauty,  in  this 
fenfe,  may  be  confidered  as  an  intermediate  ftep  be- 
tween the  grofs  fenfual  ones,  and  thofe  of  pure  efteem 
and  benevolence  for  they  are,  in  part,  deduced  from 
both  thefe  extremes  ; they  moderate,  fpiritualize,  and 
improve  the  fir  ft,  and,  in  the  virtuous,  are  ultimately 
converted  into  the  lad. 

But  they  arife  alfo  from  many  other  fources  in  their 
intermediate  date,  particularly  from  afiociations  with 
the  feveral  beauties  of  nature  and  art  already 
mentioned,  as  of  gay  colours,  rural  fcenes,  mufic, 
painting,  and  poetry  3 from  afiociations  with  fafhion, 
the  opinions  and  encomiums  of  others,  riches, 
honours,  high  birth,  &c.  from  vanity  and  am- 
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bition,  Sec.  Befides  which,  the  pleafure  of  gratifying 
a ftrong  defire,  and  the  pain  of  difappointment,  are 
to  be  confidered  here,  as  being  evidently  didinguifh- 
able  from  all  the  red  in  fome  cafes. 

That  part  of  beauty  which  arifes  from  fymmetry, 
may  perhaps  be  faid  to  confid  in  fuch  proportions  of 
the  features  of  the  face,  and  of  the  head,  trunk, 
and  limbs,  to  each  other,  as  are  intermediate  in  re- 
lped  of  all  other  proportions,  i.  e.  fuch  proportions 
as  would  refult  from  an  edimation  by  an  average : 
one  may  fay  at  lead,  that  thefe  proportions  would 
not  differ  much  from  perfed  fymmetry. 

The  defires  excited  by  the  beauty  of  the  perfon 
increafe  for  fome  time,  especially  if  the  fenfible  ones 
are  not  gratified,  and  there  be  alfo  a mixture  of  hope 
and  fear,  in  relation  to  the  attainment  of  the  affec- 
tions of  the  beloved  perfon.  But  they  fometimes 
decreafe,  like  other  defiles,  from  mere  want  of 
novelty,  after  the  affedions  are  gained ; and  mud 
always  do  fo  after  gratification.  Neverthelefs,  if  there 
be  the  proper  foundation  for  edeem  and  religious 
affedion  in  each  party,  mutual  love,  with  the  plea- 
fures arifing  from  it,  may  increafe  upon  the  whole, 
the  real  circumdances  of  life  affording  more  than 
fufficient  opportunity  for  gaining  in  one  refped,  what 
is  lod  in  another. 

The  beauty  of  the  air,  gedure,  motions,  and 
drefs,  has  a great  connedion  with  the  beauty  of  the 
perfon,  or  rather  makes  a confiderable  part  of  it, 
contributing  much  to  the  fum  total;  and  when  con- 
fidered feparately,  receiving  much  from  the  other  part 
of  the  beauties  of  the  perfon.  The  feparate  beauty 
of  thefe  things  arifes  from  fome  imitation  of  a natural 
or  artificial  beauty  already  edablifhed,  from  fafhion, 
high  birth,  riches,  Sec.  or  from  their  being  expref- 
five  of  fome  agreeable  or  amiable  quality  of  mind. 
The  reciprocal  influences  of  our  ideas  upon  each  other,  • 
and  the  endlefs  variety  of  their  combinations,  are 
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eminently  confpicuous  in  this  article;  the  ftrength 
of  defire  here  rendering  the  affociations,  with  the 
feveral  fteps  previous  to  the  perfeft  coalefcence  of 
the  ideas  alfociated,  more  vifible  than  in  moft  other 
cafes. 


OF  WIT  AND  HUMOUR. 

I come  now  to  examine  the  pleafures  of  mirth, 
wit,  and  humour. 

But,  Fi  1 ft,  it  will  be  neceffary  to  confider  the  caufes 
of  laughter,  and  particularly  the  mental  ones. 

Now  it  may  be  obferved,  that  young  children  do 
not  laugh  aloud  for  feme  months.  The  firft  occafion 
of  doing  this  feems  to  be  a furprize,  which  brings  on 
a momentary  fear  fir.ft,  and  then  a momentary  joy 
in  confequence  of  the  removal  of  that  fear,  agree- 
ably to  what  may  be  obferved  of  the  pleafures  that 
follow  the  removal  of  pain.  This  may  appear  pro- 
bable, inafmuch  as  laughter  is  a nafeent  cry,  flopped 
of  a fudden  ; alfo  becaufe  if  the  fame  furprize,  which 
makes  young  children  laugh,  be  a very  little  increaf- 
ed,  they  will  cry.  It  is  ufual,  by  way  of  diverting 
young  children,  and  exciting  them  to  laughter,  to 
repeat  the  furprize,  as  by  clapping  the  hands  fre- 
quently, reitering  a fudden  motion,  &c. 

This  is  the  original  of  laughter  in  children,  in 
general ; but  the  progrefs  in  each  particular  is  much 
accelerated,  and  the  occafions  multiplied,  by  imita- 
tion. They  learn  to  laugh,  as  they  learn  to  talk  and 
walk;  and  are  moft  apt  to  laugh  profufely,  when 
they  fee  others  laugh  ; the  common  caufe  contribu- 
ting alfo  in  a great  degree  to  produce  this  effefl. 
The  fame  thing  is  evident  even  in  adults  ; and  Ihews 
us  one  of  the  fources  of  the  fympathetic  affeftions. 

To  thefe  things  it  is  to  be  added,  that  the  alter- 
nate motions  of  the  cheft  follow  the  fame  degrees  of 
mental  emotion  with  more  and  more  facility-  perpe- 
tually, fo  that  at  laft  children  (who  are  likewife  more 
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exquifitely  fenfible  and  irritable  than  adults)  laugh 
upon  every  trifling  occafion. 

By  degrees  they  learn  the  power  of  fufpending  the 
aCtions  both  of  laughing  and  crying,  and  aflbciate 
this  power  with  a variety  of  ideas,  fuch  as  thofe  of 
decency,  refpeCt,  fear,  and  fhame : the  incidents 
and  objeCts,  which  before  occafioned  emotion  fuffi- 
cient  to  produce  laughter,  now  occafion  little  or 
none,  from  the  tranfmutation  of  their  aflbciations : 
their  new  aflfociated  pleafures  and  pains  are  of  a 
more  fedate  kind,  and  do  not  affeCt  them  fo  much 
by  furprize;  and,  which  is  a principal  caufe  in  re- 
fpeCt of  individuals,  their  equals  laugh  lefs,  and,  by 
forming  them  to  the  fame  model  with  themfelves, 
make  the  difpofition  to  laughter  decreafe  ftill  fafter. 
For  whatever  can  be  Ihewn  to  take  place  at  all  in 
human  nature,  muft  take  place  in  a much  higher 

degree,  than  according  to  the  original  caufes,  from 

our  great  difpofition  to  imitate  one  another,  which 
has  been  already  explained. 

It  confirms  this  account  of  laughter,  that  it  fol- 
lows tickling,  as  noted  above,  i.  e.  a momentary 
pain  and  apprehenfion  of  pain,  with  an  immediately 
fucceeding  removal  of  thefe,  and  their  alternate  re- 
currency  ; alfo  that  the  fofter  fex,  and  all  nervous 
perfons,  are  much  difpofed  both  to  laugh  and  cry  pro- 
fufeiy,  and  to  pafs  quickly  from  one  ftate  to  the 

other.  And  it  may  deferve  to  be  inquired,  how  far 

the  profufe,  continued  laughter  and  mirth  on  one 
hand,  forrow,  hanging  the  lip,  and  crying,  on  the 
other,  which  occur  in  madnefs,  agree  with  it. 

As  children  learn  the  ufe  of  language,  they 
learn  alfo  to  laugh  at  fentences  or  ftories,  by  which 
fudden  alarming  emotions  and  expectations  are  raifed 
in  them,  and  again  diflipated  inftantaneoufly.  And 
as  they  learnt  before  by  degrees  to  laugh  at  fudden 
unexpected  noifes,  or  motions,  where  there  was  no 
fear,  or  no  diftinguilhable  one,  fo  it  is  after  fome 

time 
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time  in  refped  of  words.  Children,  and  young  per- 
fons,  are  diverted  by  every  little  jingle,  pun,  contraft, 
or  coincidence,  which  is  level  to  their  capacities,  even 
though  the  harfhnefs  and  inconfiftency,  with  which 
it  firft  ftrikes  the  fancy,  be  fo  minute  as  lcarce  to 
be  perceived.  And  this  is  the  origin  of  that  laughter, 
which  is  excited  by  wit,  humour,  buffoonery,  &c. 

But  this  fpecies  of  laughter  abates  alfo  by  degrees, 
as  the  other  before  confidered  did,  -and,  in  general, 
for  the  fame  caufes;  fo  that  adults,  and  efpecially 
thofe  that  are  judges  of  politenefs  and  propriety,  laugh 
only  at  fuch  ftrokes  of  wit<and  humour,  as  furprize  by 
fome  more  than  ordinary  degree  of  contraft  or  coinci- 
dence; and  have  at  the  fame  time  a due  conne&ion 
with  pleafure  and  pain,  and  their  feveral  affociations 
of  fitnefs,  decency,  inconfiftency,  abfurdity,  ho- 
nour, fhame,  virtue,  and  vice;  fo  as  neither  to  be 
too  glaring  on  the  one  hand,  nor  too  faint  on  the 
other.  In  the  firft  cafe,  the  reprefentation  raifes 
diflike  and  abhorrence ; in  the  laft,  it  becomes  in- 
fipid. 

From  hence  may  be  feen,  that  in  different  perfons 
the  occafions  of  laughter  muft  be  as  different  as  their 
opinions  and  difpofitions ; that  low  fimilitudes,  al- 
lufions,  contrafts,  and  coincidences,  applied  to  grave 
and  ferious  fubjeds,  muft  occafion  the  moft  profufe 
laughter  in  perfons  of  light  minds;  and,  converfely, 
increafe  this  levity  of  mind,  and  weaken  the  regard 
due  to  things  facred ; that  the  vices  of  gluttony, 
lewdnefs,  vain  glory,  felf-conceit,  and  covetoufnefs, 
with  the  concomitant  pleafures  and  pains,  hopes, 
fears,  dangers,  &c.  when  reprefented  by  indired 
circumftances,  and  the  reprefentation  heightened  by 
contrafts  and  coincidences,  muft  be  the  moft  frequent 
fubjed  of  mirth,  wit,  and  humour,  in  this  mixed 
degenerate  ftate,  where  they  are  cenfured  upon  the 
whole ; and  yet  not  looked  upon  with  a due  degree 
of  feverity,  diftance,  and  abhorrence  ; that  com- 
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pany,  feafting,  and  wine,  by  putting  the  body  into 
a pleafurable  ftate,  muft  difpofe  to  laughter  upon 
fmall  occafions ; and  that  perfons  who  give  them- 
felves  much  to  mirth,  wit,  and  humour,  muft  there- 
by greatly  difqualify  their  underftandings  for  the 
fearch  after  truth  ; inafmuch  as  by  the  perpetual 
hunting  after  apparent  and  partial  agreements  and 
difagreements,  as  in  words,  and  indirect  accidental 
circumftances,  whilft  the  true  natures  of  the  things 
themfelves  afford  real  agreements  and  difagreements, 
that  are  very  different,  or  quite  oppofite,  a man  muft 
by  degrees  pervert  all  his  notions  of  things  them- 
felves,  and  become  unable  to  fee  them  as  they  really 
are,  and  as  they  appear  to  confiderate  fober-minded 
inquirers.  He  muft  lofe  all  his  affociations  of  the 
vifible  ideas  of  things,  their  names,  fymbols,  &c. 
with  their  ufeful  practical  relations  and  properties ; 
and  get,  in  their  ftead,  accidental,  indirect,  and  un- 
natural conjundtions  of  circumftances,  that  are  really 
foreign  to  each  other,  or  oppofitions  of  thofe  that 
are  united  ; and,  after  fome  time,  habit  and  cuftom 
will  fix  thefe  upon  him. 

The  moft  natural  occafions  of  mirth  and  laughter 
in  adults  feem  to  be  the  little  miftakes  and  follies  of 
children,  and  the  finaller  inconfiftencies  and  impro- 
prieties, which  happen  in  converfation,  and  the  daily 
occurrences  of  life;  inafmuch  as  thefe  pleafures  are, 
in  great  meafurr,  occafioned,  or  at  It  aft  fupported, 
by  the  general  pleafurable  ftate,  which  our  love  and 
affe&ion  to  our  friends  in  general,  and  to  children  in 
particular,  put  the  body  and  mind  into.  For  this 
kind  of  mirth  is  always  checked  where  we  have  a dif- 
like;  alfo  where  the  miftake  or  inconfiftency  rifes 
beyond  a certain  limit;  for  then  it  produces  con- 
cern, confufion,  and  uneafinefs.  And  it  is  ufeful  not 
only  in  refpett  of  the  good  effects  which  it  has  upon 
the  body,  and  the  prefent  amufement  and  relaxa- 
tion that  it  affords  to  the  mind ; but  alfo,  becaufe  it 
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puts  us  upon  rectifying  what  is  fo  amifs,  or  any  other 
fimilar  error,  in  one  another,  or  in  children  i and  has 
a tendency  to  remove  many  prejudices  from  cuftom 
and  education.  Thus  we  often  laugh  at  children, 
ruftics,  and  foreigners,  when  yet  they  aft  right,  ac- 
ceding to  the  truly  natural,  fimple,  and  uncorrupted 
dictates  of  reafon  and  propriety,  and  are  guilty  of 
no  other  inconfiftency,  than  what  arifes  from  the 
ufurpations  of  cuftom  over  nature ; and  we  often 
take  notice  of  this,  and  correCt  ourfelves,  in  confe- 
quence  of  being  diverted  by  it. 

OF  INCONSISTENCY,  DEFORMITY,  AND 
ABSURDITY. 

Having  now  confidered,  in  a fhort  and  general  way, 
all  the  pleafures  that  feem  properly  to  belong  to  the 
head  of  imagination,  I will  fay  fomething  concern- 
ing the  pains  of  this  clafs,  viz.  thofe  which  arife  from 
the  view  of  grofs  inconfiftency,  abfurdity,  and  de- 
formity. Here  we  may  obferve, 

Firft,  That  thefe  pains  are  the  root  and  fource 
of  many  of  the  fore- mentioned  pleafures,  particularly 
thofe  arifing  from  figurative  expreflions,  and  of  wit 
and  humour,  as  has  been  ihewn  in  treating  of  thefe 
things. 

Secondly,  That  the  difguft  and  uneafinefs  here 
confidered  never  rife  to  any  very  great  height,  unlefs 
fome  of  the  pains  of  fympathy,  or  of  the  moral  fenfe, 
mix  themfelves  with  them.  From  whence  it  feems  to 
follow,  that  the  mere  pleafures  of  imagination  and 
beauty  are  alfo  of  a kind  much  inferior  to  thofe  of 
fympathy,  and  the  moral  fenfe. 

The  perplexity,  confufion,  and  uneafinefs,  which 
we  labour  under  in  abftrufe  inquiries,  philofophical, 
moral,  and  religious,  ought,  perhaps,  to  be  referred 
to  this  head.  Alfo  the  fecondary  perplexity  which 
arifes  from  our  being  fubjedl  to  this  perplexity,  con- 
fufion and  uneafinefs.  However,  all  this  is  to  be 
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accounted  for  as  any  other  evil,  and  does  not  feem 
to  be  attended  either  with  greater  or  lefs  difficulties. 
No  perplexity  can  give  us  more  than  a limited  degree 
' of  pain ; and  all  our  perplexities  have  probably  both 
the  fame  general  good  effects  as  our  other  pains; 
and  alfo,  like  each  of  thefe,  fome  good  effects  pecu- 
liar to  themfelves. 

We  may  now  obferve  upon  the  whole,  that  ac- 
cording to  the  foregoing  hiftory  of  the  pleafures  of 
imagination,  there  muft  be  great  differences  in  the 
taftes  and  judgments  of  different  perfons ; and  that 
no  age,  nation,  clafs  of  men,  &c.  ought  to  be  made 
the  teft  of  what  is  mod  excellent  in  artificial  beauty ; 
nor  confequently  of  what  is  abfurd.  The  only  things 
that  can  be  fet  up  as  natural  criterions  here  feem  to  be 
uniformity  with  variety,  ufefulnefs  in  general,  and 
the  particular  fubferviency  of  this  or  that  artificial 
beauty  to  improve  the  mind,  fo  as  to  make  it  fuit 
beft  with  our  prefent  circumftances,  and  future  ex- 
pectations. How  all  thefe  criterions  confilt  with  each 
other,  and  unite  in  the  fingle  criterion  of  religion, 
or  the  love  of  God,  and  of  our  neighbour,  under- 
flood  in  the  comprehenfive  fenfe  of  thefe  words,  1 
fhall  endeavour  to  fhew  hereafter. 
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SECT.  II. 

OF  THE  PLEASURES  AND  PAINS  OF  AMBITION. 
PROP.  XCV. 

T i examine  how  far  the  Pleafures  and  Pains  of  Ambition 
are  agreeable  to  the  foregoing  "Theory . 


The  opinions  of  others  concerning  us,  when  ex- 
prefied  by  correfponding  words  or  a&ions,  are 
principal  fources  of  happinefs  or  mifery.  The  plea- 
fures of  this  kind  are  ufually  referred  to  the  head  of 
honour ; the  pains  to  that  of  frame ; but  as  it  is 
molt  convenient  to  have  a fingle  word,  to  which  to 
refer  both  the  pleafures  and  pains  of  this  clafs,  I have 
made  choice  of  ambition  for  that  purpofe.  It  will 
therefore  be  our  bufinefs,  under  this  proportion,  to 
inquire  by  what  afiociations  it  is  brought  about, 
that  men  are  fo  folicitous  to  have  certain  particulars 
concerning  themfelves  made  known  to  the  circle  of 
their  friends  and  acquaintance,  or  to  the  world  in 
general ; and  certain  others  concealed  from  them ; 
alfo,  why  all  marks  and  evidences,  that  thefe  two 
feveral  kinds  of  particulars  are  made  known,  fo  as  to 
beget  approbation,  efteem,  praife,  high  opinion,  &c. 
or  diflike,  cenfure,  contempt,  &c.  occafion  fuch 
exquifite  pleafures  and  pains,  as  thofe  of  honour  and 
frame,  i.  e.  of  ambition. 

The  particulars  which  we  defire  to  have  made 
known  to,  or  concealed  from,  others,  in  order  to  ob- 
tain praife,  or  avoid  difpraife,  may  be  clafled  under 
the  four  following  heads. 


Firft, 
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Firft,  External  advantages  or  difadvantages. 

Secondly,  Bodily  perfections  and  imperfe&ions. 

Thirdly,  Intellectual  accomplifhments  or  defeCts. 

Fourthly,  Moral  ones,  i.  e.  virtue  or  vice. 

I will  now  endeavour  to  Ihew  what  pleafures  and 
pains,  bodily  and  intellectual,  are  afTociated  with  the 
opinions  • which  others  form  of  us,  in  thefe  four  re- 
fpeCts,  i.  e.  either  with  the  feveral  methods  by  which 
they  receive  their  information ; or  with  thofe  by 
which  they  fignify  their  having  received  it,  and 
their  confequent  approbation  or  difapprobation,  re- 
fpeCt  or  contempt. 

OF  EXTERNAL  ADVANTAGES  AND  DISAD- 
VANTAGES. 

I begin  with  the  confideration  of  external  advan- 
tages or  difadvantages.  The  principal  of  thefe  are 
fine  clothes,  riches,  titles,  and  high  birth,  with  their 
oppofites,  rags,  poverty,  obfeurity,  and  low  birth. 

Now  it  is  evident,  that  thefe  external  advantages 
and  difadvantages  become  fuch  by  being  made  known 
to  others ; that  the  firft  gain  men  certain  privileges 
and  pleafures  ; and  the  laft  fubjeCt  them  to  inconve- 
niencies  and  evils  only,  or  chiefly,  when  they  are  dif- 
covered  to  the  world.  It  follows  therefore  that  every 
difeovery  of  this  kind  to  others,  alfo  every  mark  and 
aflociate  of  fuch  difeovery,  will,  by  afibciation,  raife 
up  the  miniatures  of  the  privileges  and  pleafures,  in- 
con  veniencies,  and  evils,  refpeCtively ; and  thus  afford, 
in  each  inftance,  a peculiar  compound  pleafure  or 
pain,  which,  by  the  ufe  of  language,  has  the  word 
honour  or  Jhame  refpeCtively  annexed  to  it. 

This  is  the  grofs  account  of  the  generation  of 
thefe  pleafures  and  pains;  but  the  fubordinate  parti- 
culars contain  many  things  worthy  of  obfervation. 

Thus  fine  clothes  pleafe  both  children  and  adults, 
by  their  natural  or  artificial  beauty  ; they  enhance 
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the  beauty  of  the  perfon ; they  excite  the  compli- 
ments and  careffes  of  the  attendants  in  a peculiarly 
vivid  manner  j they  are  the  common  afifociates  of 
riches,  titles,  and  high  birth ; they  have  vaft  en- 
comiums bellowed  upon  them ; and  are  fometimes 
the  rewards  of  mental  accomplilhments  and  virtue. 
Rags,  on  the  contrary,  are  often  attended  with  the 
mod  loathfome  and  offenfive  ideas,  with  bodily  infir- 
mity, poverty,  contempt,  and  vice.  It  is  eafy  there- 
fore to  lee,  that  in  our  progrefs- through  life,  a com- 
pound affociated  defire  of  fine  clothes,  and  abhor- 
rence of  rags,  will  fpring  up  fo  early  as  to  be  deemed 
a natural  one.  And  if  a perfon  pafles  of  a fudden 
from  rags  to  fine  clothes,  or  vice  verfa , the  pleafure 
or  pain  will  be  enhanced  accordingly,  by  the  juxta- 
pofirion  of  the  oppofites. 

Now  thefe  pleafures  and  pains,  which  thus  attend 
a perfon’s  being  ablually  dreffed  in  fine  clothes,  or 
in  rags,  will,  by  farther  affociations,  be  transferred 
upon  all  the  concomitant  circumftances,  the  poffeffion 
of  fine  clothes,  the  hopes  of  them,  or  the  fear  of 
rags ; and  particularly  upon  all  narrations  and  fym- 
bols,  whereby  others  are  firft  informed  of  the  perfon’s 
drefs,  or  difcover  their  prior  knowledge  of  it ; fo  that 
the  perfon  lhall  have  his  vanity  gratified,  or  his  lhame 
excited,  by  all  fuch  narrations,  and  by  all  the  conco- 
mitant circumftances  and  fymbols. 

Riches,  titles,  and  high  birth,  are  attended  with 
afibciates  of  the  fame  kind  as  fine  clothes ; with 
this  difference,  however,  that  it  requires  a farther 
progrefs  in  life  to  be  fufficiently  affefted  with  the 
compound  pleafure  refulting  fiom  the  afiociates  of 
thefe,  and  confequently  for  acquiring  a tafte  for  thofe 
pleafures  of  honour,  which  riches,  titles,  and  hi»h 
birth  afford.  Agreeably  to  which  it  may  be  obferve'd, 
that  die  firft  inftance  of  pride  and  vanity  in  children 
is  that  which  arifes  from  fine  clothes. 
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In  the  progrefs  through  life,  efpecially  in  the  vir- 
tuous, it  often  happens,  that  oppofite  alfociations  are 
generated,  i.  e.  fuch  as  break  the  connexion  between 
the  ideas  of  happinefs  and  fine  clothes,  riches, 
titles,  high  birth  ; alfo  between  mil'ery  and  rags, 
poverty,  obfcurity,  and  low  birth  ; nay,  there  are 
fome  inftances  in  which  thefe  laft  are  connected  with 
fome  kinds  and  degrees  of  happinefs.  Now  in  all 
thefe  cafes  the  pride  and  vanity,  or  fhame,  by  which 
we  hope  or  fear  to  have  our  circumftances,  in  thefe 
refpe&s,  known  to  the  world,  leflen,  ceafe  entirely,  or 
even  turn  about  to  the  oppofite  quarter  accordingly  ; 
fo  that  when  a perfon  has  loft  his  defire  of  being 
rich,  or  high  born,  he  alfo  lofes  his  defire  of  being 
thought  fo;  and  when  he  gains*an  oppofite  defire 
of  becoming  poor,  on  a religious  account,  for  in- 
ftance,  or  a complacence  in  being  low  born,  on  ac- 
count of  his  prefent  high  ftation,  &c.  he  defires  alfo. 
to  have  this  known  to  the  world  And  yet  there 
may,  in  moft  cafes,  be  perceived  fome  diftance  in 
time  between  the  defire  of  being,  and  the  fubfequent 
affociated  defire  of  being  thought,  viz.  fuch  a diftance 
of  time  as  may  fuffice  for  the  affociations  to  produce 
their  effetft  in. 

Riches  are  attended  with  many  conveniences,  whe- 
ther a perfon  be  known  to  pofifefs  them,  or  no ; and 
there  are  inconveniencies,  as  well  as  conveniencies, 
attending  the  reputation  of  being  rich ; but  titles 
and  high  birth  are  then  only  produ&ive  of  privi- 
leges and  pleafures,  when  made  known  to  the 
world ; whence  it  is  eafy  to  fee  that  pride  and  va- 
nity may  fhew  themfelves  much  more  commonly  in 
refpefl  of  titles  and  high  birth,  than  in  refpeft  of 
riches,  which  is  agreeable  to  the  faft. 

The  fhamefacednefs  of  ruftics,  poor  perfons,  and 
inferiors,  in  general,  in  the  prefence  of  their  iupe- 
riors,  with  the  great  confufion  and  uneafinefs  that 
often  attend  it,  arifes  from  the  lources  of  honour  and 
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fliame  here  laid  open,  and  particularly  from  the  flrong 
contrail  between  their  own  circurriflances  and  thofe 
of  their  fuperiors. 

OF  BODILY  PERFECTIONS  AND  IMPER- 
FECTIONS. 

The  chief  bodily  circumftances,  which  are  the 
fources  of  the  pleafures  of  honour,  or  of  the  pains 
of  ftiame,  are  beauty,  ftrength,  and  health,  on  the 
one  hand;  and  their  oppofites,  deformity,  imbeci- 
lity, unfitting  a perfon  for  the  functions  of  life,  and 
difeafe,  on  the  other.  I will  make  forne  fhort  re- 
marks upon  each. 

Beauty  has  an  intimate  connection  with  one  of  the 
molt  violent  of  our  defires ; affords  a great  pleafure, 
even  where  this  defire  is  not  felt  explicitly ; has  the 
highelt  encomiums  bellowed  upon  it  in  books,  efpe- 
cially  in  fuch  as  are  too  much  in  the  hands  of  young 
per  Tons,  and  the  higheft  compliments  paid  to  it  in 
difcourfe;  and  is  often  the  occafion  of  fuccefs  in 
life;  all  which  holds  more  particularly  in  refpeCt  of 
women,  than  of  men.  No  wonder  therefore,  that 
both  fexes,  but  efpecially  women,  fhould  defire  both 
to  be  and  be  thought  beautiful,  and  be  pleafed  with  all 
the  affociated  circumftances  of  thefe  things  ; and 
that  the  fear  of  being  or  being  thought  d'eformed, 
fhould  be  a thing  to  which  the  imagination  has  the 
greateft  reluftance.  And  the  reputation  of  beauty, 
with  the  fcandal  of  deformity,  influences  fo  much 
the  moie,  as  beauty  and  deformity  are  not  attended 
with  their  refpe&ive  pleafing  or  difpleafing  affociates 
except  when  they  are  made  apparent  to,  and  taken 
notice  of  by  the  world.  So  that  here  the  original 
defire  is  rather  to  be  thought  beautiful  than  to  be  fo ; 
and  this  laft  is  chiefly  a confequential  one  arifino-  in 
our  minds,  from  the  clofe  connexion  of  bein'*  with 
being  thought . 6 
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In  ftrength  it  is  otherwife.  This  is  the  fource  of 
many  conveniences,  and  imbecility,  its  oppofite, 
of  many  inconveniencies,  whether  they  be  taken  no- 
tice of  or  no ; as  well  as  of  fome  which  depend  on 
their  being  thus  taken  notice  of.  It  is  reafonable  there- 
fore here  to  fuppofe,  that  our  firft  and  greateft  de- 
fire fhould  be  after  the  thing  itfelf;  and  fo  it  is  in  faCt. 
However,  fince  feveral  advantages  arife  fiom  fhew- 
ing  our  fbength;  fince  alfo  the  oftentation  of  hap- 
pinefs  of  any  kind  belonging  to  ourfelves,  or  the 
notice  which  others  take  of  it,  bring  in  the  pleafing 
idea  with  great  vigour;  it  is  evident  that  there  muft 
be  eager  defires  of  being  thought  ftrong,  agile,  &c. 
as  well  as  of  being  fo.  And,  by  parity  of  reafon, 
men  will  be  much  afhamed  of  being  thought  weak  and 
feeble,  as  well  as  afraid  of  being  fo.  And  as  women 
glory  chiefly  in  beauty,  fo  men  do  in  ftrength  ; this 
being  chiefly  a fource  of  advantages  and  pleafures  to 
men,  as  that  is  to  women.  Nay,  one  may  even  ob- 
fetve,  that  any  great  degree  of  beauty  in  men,  or 
ftrength  in  women,  by  being  oppofite  to  that  per- 
fection, which  is  peculiar  to  each  fex,  is  thought  ra- 
ther undcfirable  than  defirable. 

Health  and  ficknefs  have  many  connections  with 
beauty  and  ftrength,  deformity  and  imbecility,  re- 
fpeCtively ; and  therefore  may  eafily  be  conceived  to 
become  refpeCtively  the  fources  of  the  pleafures  of 
honour,  or  of  the  pains  of  fhame,  agreeably  to  the 
faCt.  But,  in  difeafes,  fo  many  greater  pains  and 
evils,  fears,  anxieties,  &c.  with  fome  pleafures,  fuch 
as  thofe  of  friendship,  occur  likewife,  that  there  is, 
in  molt  cafes,  little  room  for  fhame  to  exert  itfelf: 
however,  if  the  difeafe  be  the  confequence  either  of 
a virtuous,  or  a vicious,  courie  of  aCtion,  the  ho- 
nour or  fhame,  belonging  to  virtue  or  vice  reflec- 
tively, will  be  transferred  upon  it. 

There  is  an  high  degree  of  fhame,  which  attends  the 
natural  evacuations,  particularly  thofe  of  the  feces 
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and  urine,  which  is  in  part  deduced  from  the  ofFen- 
fivenefs  of  the  excrements  of  the  body,  and  is  nearly 
related  to  the  lhame  attending  bodily  infirmities  and 
difeafes.  But  this  fhame,  as  it  refpe&s  the  feces  and 
urine,  has  alfo  a particular  connexion  with  that  which 
relates  to  the  pudenda,  arifing  from  the  vicinity  of 
the  organs ; and  thus  they  give  and  receive  mutually. 
They  are  alfo  both  of  them  much  increafed  by  edu- 
cation, cuflora,  and  the  precepts  and  epithets  of  pa- 
rents and  governors.  The  original  fources  of  the 
fhame  relating  to  the  pudenda  are  probably  the  pri- 
vacy requifite  (which  is  both  caufe  and  efFedt),  the 
greatnefs  of  the  pleafure,  and  the  fenfe  of  guilt  which 
often  attends  ; and  there  may  be  perhaps  fomething  of 
inftinCt,  which  operates  here  quite  independently  of 
alTociation. 

OF  INTELLECTUAL  ACCOMPLISHMENTS 
AND  DEFECTS. 

The  intellectual  accomplifhments  and  defefts 
which  occafion  honour  and  fhame,  are  fagacity, 
memory,  invention,  wit,  learning ; and  their  op- 
pofites,  folly,  dulnefs,  and  ignorance.  Here  we  may 
deduce  a confiderable  part  from  the  many  advan- 
tages arifing  from  the  accomplifhments,  difadvan- 
tages  from  the  defefts,  in  the  fame  manner  as  has  been 
done  already  in  the  two  foregoing  articles.  But  a 
great  part,  perhaps  the  greateft,  is  deduced  from  the 
high-drained  encomiums,  applaufes,  and  flatteries, 
paid  to  parts  and  learning,  and  the  outrageous  ridi- 
cule and  contempt  thrown  upon  folly  and  ignorance, 
in  all  the  difcourfes  and  writings  of  men  of  <?enius 
and  learning ; thefe  perfons  being  extremely  partial 
to  their  own  excellencies,  and  carrying  the  world 
with  them  by  the  force  of  their  parts  and  eloquence. 
It  is  alfo  to  be  obferved,  that  in  the  education  of  youno- 
perfons,  and  efpecially  of  boys  and  young  men,  oreat 
rewards  are  conferred  in  confequence  of  intellectual 
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attainments  and  parts ; and  great  punilbments  fol- 
low negligence  and  ignorance  j which  rewards  and 
punilhments,  being  refpe&ively  afiociated  with  the 
words  exprefilng  praile  and  cenfure,  and  with  all  their 
other  circumftances,  transfer  upon  praife  and  cenfure 
compound  vivid  miniatures,  pleafant  and  painful. 

In  like  manner  all  the  kinds  of  honour  and  fhame, 
by  being  exprefied  in  words  and  fymbols,  that  are 
nearly  related  to  each  other,  enhance  each  other : 
thus,  for  inftance,  the  cardies  given  to  a child  when 
he  is  drefled  in  fine  clothes  prepare  him  to  be  much 
more  affeCted  with  the  cardies  and  encomiums  be- 
llowed upon  him  when  he  has  been  diligent  in  getting 
his  leflbn,  and  indeed  it  ought  to  be  remarked, 
that  the  words  and  phrafes  of  the  parents,  governors, 
fuperiors,  and  attendants,  have  fo  great  an  influence 
over  children,  when  they  firft  come  to  the  ufe  of 
language,  as  inftantly  to  generate  an  implicit  belief, 
a ftrong  defire,  or  a high  degree  of  pleafure.  They 
have  no  fufpicions,  jealoufies,  memories,  or  expecta- 
tions of  being  deceived  or  difappointed ; and  there- 
fore a fet  of  words  exprefilng  pleafures  of  any  kind, 
which  they  have  experienced,  put  together  in  almoft, 
any  manner,  will  raife  up  in  them  a pleafurable  Hate, 
and  oppofite  words  a painful  one.  Whence  it  is  eafy 
to  fee,  that  the  fine  language  exprefilng  praife,  and 
the  harfh  one  exprefilng  difpraife,  muft  inftantly,  from 
the  mere  afi'ociations  heaped  upon  the  feparate  words, 
put  them  into  a ftate  of  hope  and  joy,  fear  and 
forrow,  refpeClively.  And  when  the  foundation  is 
thus  laid,  praife  and  difpraife  will  keep  their  influ- 
ences from  the  advantages  and  difadvantages  attend- 
ing them,  though  the  feparate  words  fhould  lofe  their 
particular  influences,  as  they  manifeftly  do  in  our 
progrefs  through  life. 

The  honour  and  fliame  arifing  from  intelleflual 
accomplifhments  do  often,  in  learned  men,  after  fome 
time,  deftroy,  in  great  meafure,  their  fenfibility,  in 
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refpedt  of  every  other  kind  of  honour  and  fhamej 
which  Teems  chiefly  to  arife  from  their  converfing 
much  with  books,  and  learned  men,  To  as  to  have  a 
great  part  of  the  pleafures,  which  they  receive  from 
this  their  convention,  clofelw  connected  with  the 
encomiums  upon  parts  and  learning ; alfo  to  have 
all  terms  of  honour  applied  to  them,  and  the  keened 
reproach,  and  mod  infolent  contempt,  cad  upon  the 
contrary  defedts.  And,  as  the  pleafures  which  rail- 
lery, ridicule,  and  fatire,  afford  to  the  by-danders, 
are  very  confiderable,  To  the  perfon  who  is  the  objedt 
of  them,  and  who  begins  to  be  in  pain  upon  the  fird 
.flight  marks  of  contempt,  has  this  pain  much  enhan- 
ced by  the  contrad,  the  exquifitenefs  of  his  uneafi- 
nefs  and  confufion  rifing  in  proportion  to  the  degree 
of  mirth,  and  infolent  laughter  in  the  by-danders : 
whence  it  comes  to  pafs,  that  extremely  few  perfons 
have  courage  to  dand  the  force  of  ridicule ; but 
rather  fubjedt  themfelves  to  confiderable  bodily  pains, 
to  Ioffes,  and  to  the  anxiety  of  a guilty  mind,  than 
appear  foolifb,  abfurd,  Angular,  or  contemptible  to  the 
world,  or  even  to  perfons  of  whofe  judgment  and 
abilities  they  have  a low  opinion. 

All  this  is,  in  general,  more  applicable  to  men 
than  to  women,  jud  as  the  honour  and  fhame  be- 
longing to  beauty  and  deformity  is  more  applicable 
to  women  than  men ; both  which  obfervations  are 
eafily  deducible  from  the  different  talents  and  filia- 
tions in  life  of  the  two  fexes. 

OF  VIRTUE  AND  VICE. 

We  come,  in  the  lad  place,  to  confider  moral  ac- 
complifhments  and  defedb,  or  virtue  and  vice.  Now 
it  is  very  evident,  that  the  many  advantages,  public 
and  private,  which  arife  from  the  flrd,  will  engage 
the  world  to  bedow  upon  it  much  honour  and^ap- 
plaufe,  in  the  fame  manner  as  the  evil  confeouences 
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of  vice  mud  make  it  the  objeft  of  cenlure  and  re- 
proach. Since  therefore  the  child  is  affedted  with 
the  words  exprefling  honour  and  cenfure,  both 
from  the  feparate  influences  of  thefe  words,  and  from 
the  application  of  phrafes  of  this  kind  to  other  fub- 
jedts  of  praife  and  difpraife,  he  muft  be  aflfedted  by 
the  commendations  bellowed  upon  him  when  he  has 
done  well,  and  by  the  cenfures  paflfed  on  him  when 
he  has  done  ill. 

Thefe  commendations  and  cenfures  are  alfo  attend- 
ed with  great  immediate  rewards  and  punifhments, 
likewife  with  the  hopes  and  fears  relating  to  another 
world ; and  when  the  moral  fenfe  is  fufficientiy  ge- 
nerated, with  great  fecret  indeterminate  pleafure  or 
pain  of  this  kind ; and  thefe  affociations  add  a par- 
ticular force  to  the  honour  and  fhame  belonging  re- 
fpedtively  toi  virtue  and  vice.  At  the  fame  time  it  is 
eafy  to  fee,  that  fome  confiderable  progrefs  in  life  is 
ordinarily  required  before  men  come  to  be  deeply  and 
laftingly  affedled  by  thefe  things ; alfo  that  this  kind 
of  honour  and  fhame  may,  at  laft,  from  the  fuperior 
force  of  the  affociated  pleafures  and  pains,  abforb,  as 
it  were,  all  the  other  kinds.  A religious  man  be- 
comes at  laft  infenfible,  in  great  meafure,  to  every 
encomium  and  reproach,  excepting  fuch  as  he  ap- 
prehends will  reft  upon  him  at  the  laft  day,  from  him 
whofe  judgment  cannot  err. 

This  is  the  general  account  of  the  honour  and 
fhame  paid  to  virtue  and  vice  refpedtively.  I will 
now  make  a few  fhort  ftridlures  upon  fome  of  the 
principal  virtues  and  vices. 

Firft,  then.  Piety  is  not  in  general,  and  amongft  the 
bulk  of  mankind,  had  in  great  honour.  This  pro- 
ceeds from  feveral  caufes ; as  that  in  the  order  of  our 
progrefs  it  is  the  laft  of  the  virtues,  and  therefore, 
having  few  votaries,  it  muft  have  few  advocates ; that 
in  the  firft  attempts  to  attain  it,  men  often  fall  into 
great  degrees  of  enthufiafm  and  fuperftition,  and  fo 
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expofe  themfelves  to  the  charges  of  folly,  madnefs, 
and  lelf-conceit ; and  that  pretences  to  it  are  often 
made  ufe  of  by  hypocrites  to  cover  the  word;  defigns. 
Now  from  thefe  and  fuch  like  caufes  it  happens,  that 
men  are  much  afhamed  to  be  thought  devout,  fear- 
ing that  exquifite  uneafinefs,  which  being  ridiculed 
and  contemned  as  fools,  madmen,  and  hypocrites, 
occafions.  At  the  fame  time  it  appears,  that  amongft 
thofe  who  have  made  confiderable  advances  in  reli- 
gion, piety  will  be  had  in  the  greateft  honour : thefe 
fee  evidently  how  it  may  be  diftinguifhed  from  en- 
thufiafm,  fuperftition,  and  hypocrify ; and  are  very 
little  folicitous  concerning  the  opinions  of  the  profane 
world,  who  are  apt  to  confound  them;  and  there- 
fore as  far  as  their  piety  will  permit  any  foreign  defire 
to  arife,  they  have  an  exquifite  relifli  for  the  honour 
and  efteem  proceeding  from  the  reputation  of  piety. 

Benevolence  fprings  up  more  early  in  life  than 
piety,  and  has  at  fir  ft  view  a more  immediate  good 
influence  upon  fociety.  There  are  alfo  greater  num- 
bers who  arrive  at  fome  imperfect  degrees  of  it,  than 
who  arrive  at  like  degrees  of  piety  ; neither  are  the 
degenerations  and  counterfeits  of  benevolence  fo 
common  as  thofe  of  piety.  On  thefe  accounts  much 
greater  and  more  frequent  encomiums  are  beftowed 
upon  it  by  the  bulk  of  mankind,  than  upon  piety;  and 
thefe  with  the  many  advantages  refulting  from  the 
reputation  of  being  benevolent,  make  moft  perfons 
eagerly  defire  this  reputation ; fo  that  they  perform 
many  actions  from  mere  ambition,  or  from  a mix- 
ture of  this  with  benevolence,  which  they  defire  the 
world  fhould  think  to  proceed  from  mere  benevo- 
lence. 

Military  glory,,  and  the  high  applaufes  beftowed 
upon  perfonal  courage,  feern,  in  a confiderable  de- 
gree, deducible  from  this  fource,  from  the  benevolent 
defign  of  protecting  the  innocent,  the  helplefs,  one’s 
friends  and  country,  from  invafions,  robberies,  wild 
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beads,  &c.  The  connexion  of  thefe  with  bodily 
drength,  and  the  charaCteridical  peifeCtions  of  men 
as  didinguifhed  from  women  and  children,  the  ra- 
rity and  difficulty  of  them,  the  vad  encomiums  be- 
dowed  upon  them  by  poets,  orators  and  hiftorians, 
efpecially  in  ancient  times,  t.  e.  by  thofe  authors 
which  are  read  in  fchools,  and  lay  hold  of  our  pliant 
imaginations  when  young,  the  ridicule  cart:  upon 
timoroufnefs  of  boys  and  men,  as  not  being  a com- 
mon imperfection  amongft  them,  and  the  connexion 
of  the  fear  of  death  with  the  fenfe  of  guilt,  all 
concur  likewife,  and  have  carried  mankind  fo  far  as 
make  them  confer  the  highed  honours  upon  the  mod 
cruel,  lawlefs,  and  abominable  aCtions,  and  confe- 
quently  incite  one  another  to  perform  fuch  aCtiorrs 
from  ambitious  views.  However,  this  falfe  glare 
feems  to  fade  in  theory,  amongd  writers ; and  one 
may  hope  that  the  .practice  of  mankind  will  be, 
in  fome  meafure,  agreeable  to  the  corredlions  made 
in  their  theory. 

Temperance  and  chadity  have  confiderable  ho- 
nours bedowed  upon  them  ; but  the  fhame  and  fcan- 
dal  attending  the  oppofite  vices,  and  which  arife  from 
the  loathfome  difeajes,  and  the  many  miferies,  which 
men  bring  upon  themfelves  and  others  by  thefe  vices, 
are  much  more  remarkable.  The  detail  of  thefe 
things  might  eafily  be  delivered  from  parallel  ob- 
fervations  already  made.  It  happens  fometimes,  that 
fome  degrees  of  thefe  vices  are  looked  upon  by  young 
and  ignorant  perfons,  as  honourable,  from  certain 
connections  with  manlinefs,  fafhion,  high  life  : 
however,  this  is  dill  in  conformity  with  the  dodlrine 
of  affociation,  and  the  derivation  of  all  the  pleafures 
of  honour  from  happinefs  under  fome  form  or  other  j 
and,  when  the  fame  perfons  become  better  indruCted 
in  the  real  confequences  and  connections  of  things, 
their  opinions  change  accordingly. 

Negative 
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Negative  humility,  or  the  not  thinking  better,  or 
more  highly,  of  ourfelves  than  we  ought,  in  refpett 
of  external  advantages,  bodily,  intellectual,  or  moral 
accomplilhments,  and  being  content  with  fuch  re- 
gards as  are  our  due,  which  is  the  firft  ftep  ; and  then 
pofitive  humility,  or  a deep  fenle  of  our  own  milery 
and  imperfections  of  all  kinds,  and  an  acquiefcence 
in  the  treatment  which  we  receive  from  others,  what- 
ever it  be;  being  virtues  which  are  mod  commodious 
to  ourfelves  and  others,  and  highly  amiable  in  the 
fight  of  all  thofe  who  have  made  a due  proficiency  in 
religion,  and  the  moral  fenfe,  come  at  laft  to  be  ho- 
noured and  efteemed  in  an  eminent  manner,  and  con- 
fequently  to  incite  men  from  mere  vanity  and  am- 
bition to  feek  the  praife  of  humility.  And  the  ri- 
dicule and  fhame  which  attend  vanity,  pride,  and 
felf-conceit,  concur  to  the  fame  purpofe;  which  is  a 
remarkable  inftance  of  the  inconfiftency  of  one  part 
of  our  frame  with  itfelf,  as  the  cafe  now  {lands,  and 
of  the  tendency  of  vice  to  check  and  deftroy  itfelf. 

From  the  whole  of  what  has  been  delivered  upon 
this  clafs  of  pleafures  and  pains,  one  may  draw  the 
following  corollaries. 

Cor.  1.  All  the  things  in  which  men  pride  them- 
felves,  and  for  which  they  defue  to  be  taken  notice  of 
by  others,  are  either  means  of  happinefs,  or  have 
fome  near  relation  to  it.  And  indeed  it  is  not  at  all 
uncommon  to  fee  perfons  take  pains  to  make  others 
believe,  that  they  are  happy,  by  affirming  it  in  exprefs 
terms.  Now  this,  confidered  as  a mere  matter  of 
faCt,  occurring  to  attentive  obfervation,  might  lead 
one  to  conclude,  that  the  pleafures  of  honour  and 
ambition  are  not  of  an  original,  inftindlive,  implanted 
nature,  but  derived  from  the  other  pleafures  of  hu- 
man life,  by  the  affociation  of  thefe  into  various  par- 
cels, where  the  feveral  ingredients  are  fo  mixed  amongft 
one  another,  as  hardly  to  be  difcernible  feparately. 
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The  young,  the  gay,  and  the  polite,  are  ambitious 
of  being  thought  beautiful,  rich,  high  born,  witty,  &c. 

The  grave,  the  learned,  the  afflicted,  the  religious, 

&rc.  feek  the  praife  of  wifdom  and  knowledge,  or  to 
be  efteemed  for  piety  and  charity ; every  one  ac- 
cording to  his  opinions  of  thefe  things,  as  the 
lources,  marks,  or  offsprings  of  happinefs.  And 
when  men  boaft  of  their  poverty,  low  birth,  igno- 
rance, or  vice,  it  is  always  in  fuch  circumftances, 
with  fuch  additions  and  contrafts,  or  under  fuch 
reftr idlions,  as  that  the  balance,  upon  the  whole, 
may,  feme  way  or  other,  be  the  more  in  their  fa- 
vour on  that  account. 

Cor.  2.  Praife  and  fhame  are  made  ufe  of  by 
parents  and  governors,  as  chief  motives  and  fprings 
of  action ; and  it  becomes  matter  of  praife  to  a 
child,  to  be  influenced  by  praife,  and  deterred  by 
fhame ; and  matter  of  reproach,  to  be  infenflble  in 
thefe  refpedts.  And  thus  it  comes  to  pafs,  that 
praife  and  fhame  have  a ftrong  refle£ted  influence 
upon  themfelves ; and  that  praife  begets  the  love  of 
praife,  and  fhame  increafes  the  fear  of  fhame.  Now, 
though  the  original  praife,  commendation,  blame, 
cenfure,  &c.  of  good  parents  and  preceptors,  ex- 
tend only,  for  the  molt  part,  to  acquired  accom- 
plifhments  and  defefts,  and  particularly  to  virtue 
and  vice;  yet  the  fecondary  influence  will  affedt 
men  in  refpedt  of  all  forts  of  encomiums  and  cen- 
fures,  of  every  thing  that  comes  under  the  fame  de- 
nomination, that  is  affociated  with,  or  tied  up  by,  the 
fame  words.  Though  the  preceptor  direft  his 
pupil  only  to  regard  the  judgment  of  the  wife  and 
good,  ff ill  there  are  fo  many  like  circumftances  at- 
tending the  judgment  of  others,  that  it  will  be  re- 
garded fornething  the  more  from  the  lefi'ons  re- 
ceived, in  refpeft  of  the  wife  and  good,  exclufively 
of  others. 

Cor.  I 
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Cor.  3.  In  confidering  the  fources  of  honour  and 
fhame  it"  will  appear,  that  they  are  by  no  means  con- 
fident with  one  another;  and,  by  a farther  inquiry, 
that  the  maximum  of  the  pleafures  of  this  clafs  ulti- 
mately coincides,  omni  ex  parte , with  moral  recti- 
tude. 
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SECT.  III. 

OF  THE  PLEASURES  AND  PAINS  OF  SELF- 

INTEREST. 

PROP.  XCVI. 

To  examine  how  far  the  Pleafures  and  Pains  of  Self- 
interejl  are  agreeable  to  the  foregoing  Theory. 

Self-interest  may  ,be  diftinguifhed  into  three 
kinds,  viz. 

Firft,  Grofs  felf-intereft,  or  the  cool  purfuit  of  the 
means  whereby  the  pleafures  of  fenfation,  imagina- 
tion, and  ambition,  are  to  be  obtained,  and  their 
pains  avoided. 

Secondly,  Refined  felf-intereft,  or  a like  purfuit 
of  the  means  that  relate  to  the  pleafures  and  pains  of 
fympathy,  theopathy,  and  the  moral  fenfe. 

And,  Thirdly,  Rational  felf-intereft,  or  the  pur- 
fuit of  a man’s  greateft  poftible  happinefs,  without 
any  partiality  to  this  or  that  kind  of  happinefs, 
means  of  happinefs,  means  of  a means,  &c. 

OF  GROSS  SELF-INTEREST. 

The  love  of  money  may  be  confidered  as  the 
chief  fpecies  of  grofs  felf-intereft,  and  will  help  us, 
in  an  eminent  manner,  to  unfold  the  mutual  influ- 
ences of  our  pleafures  and'pains,  with  the  factitious 
nature  of  the  intellectual  ones,  and  the  dodtrine  of 
aflfociation  in  general,  as  well  as  the  particular  pro- 
grefs,  windings,  and  endlefs  redoublings  of  felf-love. 
For  it  is  evident  at  firft  fight,  that  money  cannot 

naturally 


Pains  of  Self- Inter  eft.  . 459 

naturally  and  originally  be  the  objeft  of  our  facul- 
ties ; no  child  can  be  fuppofed  born  with  the  love 
of  it.  Yet  we  fee,  that  fome  fmall  degrees  of  this 
love  rife  early  in  infancy  ; that  it  generally  increafes 
during  youth  and  manhood ; and  that  at  laft,  in 
fome  old  perfons,  it  fo  engroffes  and  abforbs  all  their 
pafiions  and  purfuits,  as  that  from  being  confidered 
as  the  reprefentative,  ftandard,  common  meafure 
and  means  of  obtaining  the  commodities  which  oc- 
cur in  common  life,  it  fhall  be  efteemed  the  adequate^ 
exponent  and  means  of  happinefs  in  general,  and 
the  thing  itfelf,  the  fum  total  of  all  that  is  defi- 
rable  in  life.  Now  the  monftrous  and  gigantic  fize 
of  this  paffion,  in  fuch  cafes,  fupported  evidently  by 
affociation  alone,  will  render  its  progrefs  and  growth 
more  confpicuous  and  ftriking  ; and  confequently 
greatly  contribute  to  explain  the  correfponding  parti- 
culars in  other  pafiions,  where  they  are  lefs  obvious. 

Let  us  inquire  therefore,  for  what  reafons  it  is  that 
children  firft  begin  to  love  money.  Now  they  ob- 
ferve,  that  money  procures  for  them  the  pleafures 
of  fenfation,  with  fuch  of  imagination  as  they  have 
acquired  a relifli  for.  They  fee  that  it  is  highly  va- 
lued by  others;  that  thofe  who  poffefs  it  are  much  re- 
garded and  careffed  : that  the  poffeftion  of  it  is  ge- 
nerally attended  by  fine  clothes,  tides,  magnificent 
buildings,  &c.  Imitation,  and  the  common  conta- 
gion of  human  life,  having  great  power  here,  as  in 
other  cafes.  Since  therefore  ideas  exciting  defire  are 
thus  heaped  upon  money  by  fuccefiive  affociations 
perpetually  recurring,  the  defire  of  it  in  certain  fums 
and  manners,  viz.  luch  as  have  often  recurred  with 
the  concomitant  pleafures,’  muft  at  laft  grow  (Longer 
than  the  fainter  fenfible  and  intelle&ual  pleafures  ; fo 
that  a child  (hall  prefer  a piece  of  money  to  many 
adtual  gratifications  to  be  enjoyed  immediately. 

And  as  all  the  fore-mentioned  affociations,  or  fuch 
as  are  analogous  to  them,  continue  during  life,  it 

fee  ms 
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feems  probable,  that  the  love  of  money  would  at 
laft  devour  all  the  particular  defires,  upon  which  it  is 
grounded,  was  it  not  reftrained  by  counter-affocia- 
tions ; juft  as  it  was  obferved  above,  that  the  pleafure 
of  gratifying  the  will  would  devour  all  the  particular 
pleafures,  to  which  it  is  a conftant  aftociate,  did  not 
repeated  dilappointments  preferve  us  from  this  enor- 
' mous  increafe  of  wilfulnefs. 

Let  us  next  examine  how  the  love  of  money  is 
checked. 

Firft,  then.  It  is  checked  by  the  ftrong  defires  of 
young  perfons,  and  others,  after  particular  gratifica- 
tions ; for  thefe  defires,  by  overpowering  their  ac- 
quired averfion  to  part  with  money,  weaken  it  gra- 
dually, and  confequently  weaken  the  pleafure  of  keep- 
- ing,  and  the  defire  of  obtaining,  all  which  are  clofely 
linked  together  in  this  view ; notwithftanding  that 
the  laft,  viz.  the  defire  of  obtaining,  and  by  confe- 
quence  (in  an  inverted  order)  the  pleafure  of  keep- 
ing, and  the  averfion  to  part  with,  are  ltrengthened  by 
the  defires  of  particular  pleafures  to  be  purchafed  by 
money,  in  another  view.  And  this  contrariety  of  our 
affociations  is  not  only  the  means  of  limiting  certain 
paftions,  but  is  a mark  fet  upon  them  by  the  author 
of  nature,  to  fhew  that  they  ought  to  be  limited, 
even  in  our  progrefs  through  this1  life;  and  that  they 
muft  ultimately  be  annihilated,  every  one  in  its  pro- 
per order. 

Secondly,  The  infignificancy  of  riches  in  warding 
off  death  and  difeafes,  alfo  iliame  and  contempt  in 
many  cafes,  and  in  obtaining  the  pleafures  of  reli- 
gion, and  the  moral  fenfe,  and  even  thofe  of  fympa- 
thy,  ambition,  imagination,  and  fenfation,  firft  lelfen 
their  value  in  the  eyes  of  thofe  who  make  juft  ob- 
servations upon  things  in  their  progrefs  through 
life,  and  afterwards  fix  a pofidve  nothingnefs  and 
worthleflhefs  upon  them. 

Thirdly, 
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Thirdly,  The  eager  purfuit  of  any  particular  end, 
as  fame,  learning,  the  pleafures  of  the  imagination, 
&c.  leaves  little  room  in  the  mind  either  for  ava- 
rice, or  any  other  foreign  end. 

Now  by  thele  and  fuch  like  confiderations  we  may 
account  not  only  for  the  limitation  put  to  the  love 
of  money,  but  alfo  for  certain  mixtures  of  tempers 
and  difpofitions,  which  are  often  found  in  faCt,  and 
yet  feem  at  firft  fight  inconfiftent  ones.  Thus  pro- 
fufenefs  in  refpeCt  of  fenfual  and  felfifh  pleafures  is 
often  joined  with  avarice.  Covetous  perfons  are 
often  rigidly  juft  in  paying,  as  well  as  exacting;  and 
fometimes  generous,  where  money  is  not  immediately 
and  apparently  concerned.  They  have  alfo  moderate 
paffions  in  other  refpe&s;  for  the  moft  part,  are  fufjbi- 
cious,  timorous,  and  complaifant.  And  the  moft 
truly  generous,  charitable,  and  pious  perfons,  are 
highly  frugal,  fo  as  to  put  on  the  appearance  of  co- 
vetoufnefs,  and  even  fometimes,  and  in  fome  things, 
to  border  up^n  it. 

We  may  fee  alfo,  why  the  love  of  money  muft 
in  general,  grow  ftronger  with  age ; and  efpecially 
if  the  particular  gratifications,  to  which  the  perfon 
was  moft  inclined,  become  infipid  or  unattainable  — 
Why  frequent  reflections  upon  money  in  poffeflion, 
and  the  aCtual  viewing  large  fums,  ftrengthen  the 
aflociations  by  which  covetoufnefs  is  generated  — 
Why  children,  perfons  in  private  and  low  life,  and 
indeed  moft  others,  are  differently  affeCted  towards 
the  fame  fum  of  money,  in  different  forms,  gold, 
filver,  notes,  &c. 

Let  us  next  inquire,  for  what  realons  it  is  that  the 
Jove  of  money  has  the  idea  of  felfilhnefs  attached 
to  it  in  a peculiar  manner,  much  more  fo  than  the 
purfuit  of  the  pleafures  of  honour,  imagination,  or 
fympathy;  whereas  all  are  equally  generated  by  af- 
fociation,  from  ienfible  and  lelfifh  pleafures,  all  in 
their  feveral  degrees  promote  private  happinefs,  and 

are 
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are  all  purfued,  in  fome  cafes,  coolly  and  deliberately 
from  the  profpedt  of  obtaining  private  happinefs 
thereby.  Now  the  reafons  of  this  feem  to  be, 

Firft,  That  whatever  riches  one  man  obtains,  ano- 
ther muft  lofe;  fo  that  the  circulation  of  money 
by  trades,  profeffions,  offices,  &c.  is  a kind  of 
gaming;  and  has  mod  of  the  fame  difguftful  ideas 
annexed  to  it,  when  confidered  with  fome  attention, 
and  exclufively  of  private  felfifh  feelings ; whereas 
the  pleafures  of  fympathy  confift  in  doing  good  to 
others;  thofe  of  ambition  are  fcarce  attainable  in  any 
great  degree  without  this,  or  at  leaf!;  the  appearance 
of  it;  and  the  pleafures  of  imagination  are  both  capa- 
ble of  a very  extcnfive  communication,  and  mod 
perfect  when  enjoyed  in  company. 

Secondly,  A regard  to  felf  frequently  recurring 
muft  denominate  a pleafure  felfifh ; fo  that  if  any  of 
the  mod  generous  pleafures,  and  fuch  as  at  firft  view 
have  no  immediate  i elation  to  felf-intereft,  be  pur- 
fued in  a cool,  deliberate  way,  not  fron^  the  influence 
of  a prefent  inclination,  but  the  preconceived  opi- 
nion, that  it  will  afford  pleafure,  this  is  referred  to 
felf-intereft.  Now  money  has  fcarce  any  other  re- 
lation to  pleafure  than  that  of  an  evident  means  j fo 
that  even  after  it  has  gained  the  pow'er  of  pleafing  in- 
ftantaneoufly,  the  intermediate  deliberate  fteps  ‘ and 
affociations  muft,  however,  frequently  appear.  It 
procures  the  other  pleafures  for  us  every  day,  after 
it  has  become  pleafant  in  itfelf;  and  therefore  muft 
always  be  confidered  as  a principal  means.  The  other 
pleafures  have,  in  general,  a far  greater  {hare  of  in- 
direct affociations  with  previous  pleafures,  and  ac- 
quire the  power  of  gratifying,  not  fo  much  from  being 
manifeft  caufes  of  other  gratifications,  as  their  moft 
common  adjuncts;  whereas  money  is  generally  the 
moft  vifible  of  all  the  caufes.  But  honour,  power, 
learning,  and  many  other  things,  are  purfued,  in 
part,  after  the  fame  manner,  and  for  the  fame  reafons, 
v ; as 
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as  riches,  viz.  from  a tacit  fuppofition,  that  the  ac- 
quifition  of  every  degree  of  thefe  is  treafuring  up  a 
proportional  degree  of  happinefs,  to  be  produced 
and  enjoyed  at  pleafure.  And  the  defires  of  each  of 
thefe  would  in  like  manner  increafe  perpetually  during 
life,  did  they  not  curb  one  another  by  many  mutual 
inconfiftencies,  or  were  not  all  damped  by  the  fre- 
quent experience  and  recolle&ion,  that  all  the  means 
of  happinefs  ceafe  to  be  fo,  when  the  body  or  mind 
ceafe  to  be  difpofed  in  a manner  proper  for  the 
reception  of  happinefs. 

It  is  alfo  worthy  of  obfervation,  that  riches,  ho- 
nours, power,  learning,  and  all  other  things,  that 
are  confidered  as  means  of  happinefs,  become 
means  and  ends  to  each  other  in  a great  variety  of 
ways,  thus  transferring  upon  each  other  all  the  aflfo- 
ciated  pleafures  which  they  colled  from  different 
quarters,  and  approaching  nearer  and  nearer  perpe- 
tually to  a perfed  fimilarity  and  famenefs  with  each 
other,  in  the  inftantaneous  pleafures  which  they  afford 
when  purfued  and  obtained  as  ends. 

It  appears  likewife,  that  all  aggregates  of  pleafure, 
thus  colleded  by  them  all,  mult,  from  the  mechanifm 
and  neceffity  of  our  natures,  and  of  the  world  which 
furrounds  us,  be  made  at  laft  to  centre  and  reft  upon 
him  who  is  the  inexhauftible  fountain  of  all  power, 
knowledge,  goodnefs,  majefty,  glory,  property,  &c. 
So  that  even  avarice  and  ambition  are,  in  their  re- 
fpedive  ways,  carrying  on  the  benevolent  defigns  of 
him  who  is  all  in  all.  And  the  fame  thing  may 
be  hoped  of  every  other  paflion  and  purfuit.  One 
may  hope,  that  they  all  agree  and  unite  in  leading  to 
ultimate  happinefs  and  perfe&ion.  However,  they 
differ  greatly  in  their  prefent  confequences,  and  in 
their  future  ones,  reaching  to  certain  intervals  of  time 
indefinite  and  unknown  to  us,  thus  becoming  good 
or  evil,  both  naturally  and  morally,  in  refpeft  of  us, 
and  our  limited  apprehenfions,  judgments,  and  an- 
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ticipations.  And  yet  one  may  humbly  hope,  as  was 
faid  above,  that  every  thing  muft  be  ultimately  good, 
both  naturally  and  morally. 

OF  REFINED  SELF-INTEREST. 

The  fecond  fpecies  of  felf-intereft  is  that  which  I 
call  refined  felf-intereft.  As  the  foregoing  fpecies  is 
generated  by  an  attention  to,  and  frequent  reflection 
upon,  the  things  which  procure  us  the  pleafures  of 
fenfation,  imagination,  and  ambition ; and  therefore 
cannot  prevail  in  any  great  degree,  till  thefe  pleafures 
have  been  generated,  and  prevailed  for  fome  time ; 
fo  this  fpecies,  or  refined  felf-intereft,  which  is  a cool, 
deliberate  feeking  for  ourfelves  the  pleafures  of  fym- 
pathy,  religion,  and  the  moral  fenfe,  prefuppofes 
the  generation  of  thefe  pleafures,  and  the  enjoyment 
of  them  for  a fufficient  time.  And  as  fome  degree 
of  grofs  felf-intereft  is  the  natural  and  necefiary  con- 
fequence  of  the  three  firft  clafles  of  pleafures,  fo  is 
fome  degree  of  refined  felf-intereft  of  the  three  laft. 
A perfon  who  has  had  a fufficient  experience  of  the 
pleafures  of  friendfhip,  generofity,  devotion,  and 
felf-approbation,  cannot  but  defire  to  have  a return 
of  them,  when  he  is  not  under  the  particular  influ- 
ence of  any  one  of  them,  but  merely  on  account  of 
the  pleafure  which  they  have  afforded  j and  will  feek 
to  excite  thefe  pleafures  by  the  ufual  means,  to  trea- 
fure  up  to  himfelf  fuch  means,  keep  himfelf  always 
in  a difpofition  to  ufe  them,  &c.  not  at  all  from  any 
particular  vivid  love  of  his  neighbour,  or  of  God, 
or  from  a fenfe  of  duty  to  him,  but  entirely  from 
the  view  of  private  happinefs.  At  leaft,  there  will  be 
a great  mixture  of  this  refined  felf-intereft  in  all  the 
pleafures  and  duties  of  benevolence,  piety,  and  the 
moral  fenfe. 

But  then  this  refined  felf-intereft  is  neither  fo  com- 
mon, nor  fo  confpicuous  in  real  life,  as  the  grofs 
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one,  fince  it  rifes  late,  is  never  of  any  great  magni- 
tude in  the  bulk  of  mankind,  through  their  want  of 
the  previous  pleafures  of  fympathy,  religion,  and 
the  moral  fenfe,  in  a fufficient  degree,  and  in  fome 
it  fcarce  prevails  at  all ; whereas  grofs  lelf-intereft 
rifes  early  in  infancy,  and  arrives  at  a confiderable 
magnitude  before  adult  age.  The  detail  of  this  fe- 
cond  fpecies  of  felf-intereft  may  be  feen  in  books  of 
practical  religion. 

OF  RATIONAL  SELF-INTEREST. 

The  third  fpecies  of  felf-intereft  is  the  rational. 
This  is  the  fame  thing  with  the  abftraCt  defire  of 
happinefs,  and  averfion  to  mifery,  which  is  fuppofed 
to  attend  every  intelligent  being  during  the  whole 
courfe  of  his  exiftence.  I have  already  endeavoured 
to  ftiew,  that  this  fuppofition  is  not  true  in  the 
proper  fenfe  of  the  words ; and  yet  that  very 
general  defires  do  frequently  recur  to  the  mind, 
and  may  be  excited  by  words  and  fymbols  of  general 
import. 

The  hopes  and  fears  relating  to  a future  .ftate,  or 
to  death,  which  is  our  entrance  into  it,  are  of  this 
kind,  and  may  be  confidered  as  proceeding  from  ra- 
tional felf-intereft,  in  the  higheft  and  moft  abltraCted 
fenfe  that  the  terms  admit  of  practically,  fince  we 
have  no  definite  knowledge  of  the  nature  and 
kind  of  the  happinefs  or  mifery  of  another  world. 
Thefe  hopes  and  fears  are  alfo  the  ftrongeft  of  our 
felfifh  affeCtions,  and  yet  at  the  fame  time  the  chief 
foundation  of  the  pure  difinterefted  love  of  God, 
and  of  our  neighbour,  and  the  principal  means  of 
transferring  our  affociations,  fo  as  that  we  may  love 
and  hate,  purfue  and  fly,  in  the  manner  the  beft  fuited 
to  our  attainment  of  our  greateft  poffible  happinefs. 
For  hope,  being  itfelf  a pleafure,  may,  by  afiocia- 
tion,  render  indifferent,  and  even  difagreeable,  ob- 
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jecds  and  actions,  pleafant  ; and  fear  may  make 
agreeable  ones  painful : hence  we  can  neither  increafe 
defires  and  averfions,  that  are  fuitable  to  our  date, 
or  obliterate  and  convert  them  into  their  contraries, 
if  they,  be  unfuitable,  by  means  of  their  connexion 
with  the  hopes  and  fears  of  death,  and  a future 
date.  • I will  therefore  briefly  date  the  rife  and  pro- 
grefs  of  thefe  hopes  and  fears. 

All  our  fird  aflfociations  with  the  idea  of  death 
are  of  the  difgudful  and  alarming  kind;  and  they 
are  collected  from  all  quarters,  from  the  fenfible 
pains  of  every  fort,  from  the  imperfection,  weak- 
nefs,  loathfomenefs,  corruption,  and  diforder,  where 
difeafe,  old  age,  death  animal  or  vegetable,  prevail, 
in  oppofition  to  the  beauty,  order,  and  ludre  of  life, 
youth,  and  health;  from  the  fhame  and  contempt 
attending  the  fird  in  many  indances ; whereas  the 
lad  are  honourable,  as  being  fources  of  power  and 
happinefs,  the  reward  of  virtue,  &c.  and  from 
the  fympathetic  pafiions  in  general.  And  it  is 
necefiary,  that  the  heedleflfnefs  and  inexperience 
of  infancy  and  youth  fhould  be  guarded  by  fuch 
terrors,  and  their  headdrong  appetites  and  pafiions 
curbed,  that  they  may  not  be  hurried  into  danger 
and  dedrudtion  before  they  are  aware.  It  is  proper 
alfo,  that  they  fhould  form  fome  expectations  with 
refpect  to,  and  fet  fome  value  upon,  their  future  life 
in  this  world,  that  fo  they  may  be  better  qualified 
to  act  their  parts  in  it,  and  make  the  quicker  pro- 
grefs  to  perfection  during  their  paflage  through  it. 

When  children  begin  to  have  a lenfe  of  religion 
and  duty  formed  in  them,  thefe  do  dill  farther 
heighten  and  increafe  the  fear  of  death  for  the  mod 
part.  For  though  there  are  rewards  on  the  one  hand, 
as  well  as  punifhments  on  the  other;  yet  fear  has  got 
the  dart  from  the  natural  caufes  of  it  before-men- 
tioned: and  as  pain  is  in  general  greater  than  pleafure, 
as  was  fhewn  above,  from  its  confiding  in  dronger 
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vibrations ; fo  fear  is  in  general  more  vivid  than  hope, 
efpecially  in  children. 

Moreover,  the  fenfual  and  felfifh  appetites  are  the 
original  of  all  the  reft  j yet  thefe  are  finful,  and  in- 
confiftent  with  our  own  and  other’s  happinefs  ; they 
muft  therefore  be  reftrained,  and  at  laft  eradicated. 
But  parents  and  governors,  are,  in  this  cafe,  more 
apt  to  have  recourfe  to  fear,  than  to  hope  (in  general, 
I fuppole  with  reafon,  becaufe  hope  is  too  feeble  to 
withftand  the  violence  of  the  natural  appetites  and 
paftions).  And  it  is  to  be  added  to  all,  that  adults, 
by  difcovering,  in  general,  much  more  of  fear  and 
forrow  in  the  apprehenfions  or  profpeCt  of  death, 
than  of  hope  and  comfort,  from  the  continuance  of 
the  caufes  juft  mentioned,  propagate  and  increafe  the 
fear  ftill  farther  in  one  another,  and  in  children,  in- 
fefting  all  around  them,  as  is  ufual  in  other  cafes  of 
the  like  kind.  And  by  this  means  it  comes  to  pafs, 
that  the  fear  of  death  does  in  fome  circumftances, 
particularly  where  the  nervous  fyftem  is,  through  a 
bodily  diforder,  reduced  to  an  aptnefs  to  receive  un- 
eafy  and  difguftful  vibrations,  only  or  chiefly,  being 
in  a ftate  of  irritability  approaching  to  pain,  grow  to 
a moft  enormous  fize,  collecting  and  uniting  every 
difagreeable  idea  and  impreflion  under  the  aflocia- 
tions  belonging  to  death  ; fo  that  fuch  perfons  live  "in 
perpetual  anxiety  and  flavery  to  the  fear  of  death. 
And  where  there  is  the  confcioufnefs  of  part  guilt, 
or  the  want  of  an  upright  intention  for  the  future, 
it  rages  with  ftill  greater  fiercenefs,  till  thefe  be 
removed  entirely,  or  in  part,  by  repentance  and 
amendment. 

It  is  farther  to  be  obferved,  that  the  fear  of  death 
is  much  increafed  by  the  exquifitenefs  of  the  punifh- 
ments  threatened  in  a future  ftate,  and  by  the  variety 
of  the  emblems,  reprefentations,  analogies,  and 
evidences,  of  natural  and  revealed  religion,  where- 
by all  the  terrors  of  all  other  things  are  transferred 
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upon  thcfe  punifliments  j alfo  by  that  peculiar  cir- 
cumftance  of  the  eternity  of  them,  which  feems  to 
have  been  a general  tradition  previous  to  the  appear- 
ance of  chriftianity,  amongft  both  Jews  and  Pagans , 
and  which  has  been  the  dottrine  and  opinion  of  the 
chriftian  world  ever  fince,  fome  very  few  perfons 
excepted.  The  confideration  of  any  thing  that  is 
infinite,  fpace,  time,  power,  knowledge,  goodnefs, 
perfe&ion,  &c.  quite  overpowers  the  faculties  of  the 
foul  yvith  wonder  and  aftonifhment : and  when  the 
peculiar  feeling  and  concern  belonging  to  Jelf  are 
applied  here,  and  excited  by  the  word  infinite  t by 
meditation,  reading,  &c.  we  muff,  and  we  ought 
to  be  alarmed  to  the  full  extent  of  our  capacities. 
And  the  fame  conclufion  follows,  though  we  fhould 
fuppofe  the  punifhments  of  a future  (late  not  to  be 
abfolutely  and  metaphyfically  infinite.  For  their  great 
exquifitenefs,  and  long  duration,  which  are  mod 
clearly  and  plainly  declared  in  the  fcriptures,  make 
them  pradtically  fo. 

This  is  a brief  fketch  of  the  origin  and  progrefs 
of  the  fears  attending  the  confideration  of  death,  and 
a future  date.  We  now  come  to  inquire,  how  the 
hopes  are  generated. 

Firft,  then,  We  are  to  obferve,  that  repentance, 
amendment,  the  confcioufnefs  of  paft  virtue,  and  of 
good  intentions  for  the  future,  give  a title  to  the 
hopes  and  rewards  of  a future  ftate ; and  that  though 
while  there  are  perpetual  alternations  of  oppofite  con- 
fcioufnelfes,  i.  e.  recolle&ions  and  judgments  on  our 
own  a&ions,  the  fear  may  prevail  in  general,  both 
from  the  additional  weight  of  the  natural  fear,  and 
from  the  previous  pofleflion  which  the  religious  fear 
has  obtained ; yet  by  degrees  the  agreeable  confciouf- 
nefs muft  prevail  in  thofe  who  are  fincere  (and  fome- 
times  it  is  to  be  feared  a delufive  one  of  the  fame  kind 
in  others),  moderate  the  religious  fear  by  little  and 
little,  and,  in  great  meafure,  overcome  the  natural 
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one ; for  which  the  way  has  been  prepared  from  the 
fuperior  drength  of  the  religious  fear,  which  has 
already  obfcured  it  in  ferious  perfons.  And  thus  by 
degrees  hope  will  begin  to  take  place,  as  the  general 
date  of  the  mind,  and  the  confideration  of  death, 
and  a future  date,  become,  for  the  mod  part,  matter 
of  joy  and  comfort. 

Secondly,  The  deliverance  from  the  fear  of  death 
adds  greatly  to  this  joy,  in  the  fame  way  as  the  re- 
moval of  other  pains  is  made  the  fource  of  pleafure. 
And  the  returns  of  the  fear  of  death  at  certain  inter- 
vals, according  to  the  date  of  our  bodies  or  minds, 
and  the  moral  qualities  of  our  aCtions,  will,  if  they 
be  not  too  frequent,  keep  up  this  fource  of  pleafure 
in  the  hope  of  futurity. 

Thirdly,  When  the  flavilh  fear  of  God  is  thus  re- 
moved by  faith  and  hope,  all  the  pleafing  fympa- 
thetic  affeCtions,  fuch  as  love,  gratitude,  confidence, 
begin  to  exert  themfelves  with  refpeCt  to  God,  in  a 
manner  analogous,  but  a degree  far  fuperior  to  that  in 
which  they  are  exerted  towards  men.  And  it  is  eafy 
to  fee  how  thefe,  and  fuch  like  caufes  concurring, 
may,  in  many  cafes,  quite  overcome  the  natural 
and  religious  fears  of  death  and  pain,  and  even  make 
them  acceptable. 

Cor.  From  hence  we  may  pafs  to  the  fervours  of 
devotion ; thefe  being  chiefly  the  hopes,  and  pleaf- 
ing affe&ions,  jufl  fpoken  of,  coalefcing  together  fo 
intimately  by  repeated  aflbciations,  as  that  the  fepa- 
rate  parts  there  mentioned  cannot  be  didinguifhed 
from  each  other  in  the  compound.  And  as  thefe 
fervours  are  themfelves  often  edeemed  a fign  of  ho- 
linefs,  and  confequently  a foundation  of  farther  hope, 
they  perpetuate  and  increafe  themfelves  for  a certain 
time,  i.  e.  till  the  new  convert  finds  the  reiterated 
appearance  of  the  fame  ideas  give  lefs  and  lefs  emo- 
tion and  pleafure,  jud  as  in  the  other  pleafures,  fenfible 
and  intellectual;  looks  upon  this  as  a mark  of  fpiritual 
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defertion;  finds  numberlefs,  unexpected,  unthought- 
of,  fins  and  imperfections,  not  yet  fubdued  j falls  into 
bodily  diforders,  from  unfeafonable  feverities,  or  fpi- 
ritual  intemperance,  See.  and  thus  becomes  dejeCted, 
fcrupulous,  and  fearful. 

By  degrees  the  fears  taken  from  death,  and  a future 
ftate,  are  confined  to  the  mere  apprehenfion  of 
tranfgreflion,  without  any  regard  had  to  thofe,  and 
even  where  they,  when  confidered  and  expeCled,  raife 
no  fears. 

However,  all  thefe  things  mortify  pride,  and  the 
refined  felf-intereft  $ lead,  or  even  compel,  men  to 
refign  all  to  God  j and  fo  advance  them  to  a more 
pure,  difinterefted,  and  permanent  love  of  God,  and 
of  their  neighbour,  than  they  could  have  arrived  at 
(all  other  things  remaining  the  fame),  had  they  not 
undergone  thefe  anxieties ; and  therefore  are  to  be 
efteemed  the  kind  corredtions  of  anr  infinitely  merci- 
ful Father. 
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SECT.  IV. 

OF  THE  PLEASURES  AND  PAINS  OF 
SYMPATHY. 

PROP.  XCVII. 

To  examine  how  far  the  Pleafnres  and  Pains  of  Sympathy 
are  agreeable  to  the  foregoing  'Theory. 


The  fympathetic  affections  may  be  diftinguiftied 
into  four  claffes,  viz. 

Firft,  Thofe  by  which  we  rejoice  at  the  happinefs 
of  others. 

Secondly,  Thofe  by  which  we  grieve  for  their  mi- 
fery. 

Thirdly,  Thofe  by  which  we  rejoice  at  their 
mifery. 

And,  Fourthly,  Thofe  by  which  we  grieve  for  their 
happinefs. 

Of  the  firft  kind  are  fociality,  good-will,  genero- 
fity  and  gratitude.  Of  the  fecond,  compaffion  and 
mercy.  Of  the  third,  morofenefs,  anger,  revenge, 
jealoufy,  cruelty,  and  malice.  And  of  the  fourth, 
emulation  and  envy. 

It  is  eafy  to  be  conceived,  that  affociation  ftiould 
(produce  affedioqs  of  all  thefe  four  kinds,  fince  in 
the  intercourfes  of  life  the  pleafures  and  pains  of  one 
are,  in  various  ways,  intermixed  with,  and  dependent 
upon,  thofe  of  others,  fo  as  to  have  clufters  of  their 
miniatures  excited,  in  all  the  poffible  ways  in  which 
the  happinefs  or  mifery  of  one  can  be  combined  with 
the  happinefs  or  mifery  of  another  i.  e.  in  the  four 
above-mentioned.  I will  now  enter  upon  the  detail 
of  the  rife  and  progrefs  of  each  of  them. 
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OF  THE  AFFECTIONS  BY  WHICH  WE  REJOICE 
AT  THE  HAPPINESS  OF  OTHERS. 

The  firft  of  thefe  is  fociality,  or  the  pleafure  which 
we  take  in  the  mere  company  and  converfation  of 
others,  particularly  of  our  friends  and  acquaintance, 
and  which  is  attended  with  mutual  affability,  com- 
plaifance,  and  candour.  Now  mod  of  the  pleafures 
which  children  receive  aie  conferred  upon  them  by 
others,  their  parents,  attendants,  or  play-fellows. 
And  the  number  of  the  pleafures  which  they  receive 
in  this  way,  is  far  greater  than  that  of  the  pains 
brought  upon  them  by  others.  Indeed  the  hurts, 
and  bodily  injuries;  which  they  meet  with,  are  chiefly 
from  themfelves;  and  the  denials  of  gratifications  are 
either  very  few  in  number,  or,  if  they  be  more  fre- 
quent, give  little  uneafinefs.  It  appears  therefore, 
that,  according  to  the  dodtrine  of  afiociation,  chil- 
dren ought  to  be  pleafed,  in  general,  with  the  fight 
and  company  of  all  their  acquaintance.  And  the 
fame  things,  with  fome  alterations  hold  in  refpedt 
of  adults,  through  the  whole  courfe,  and  general 
tenour  of  human  life. 

Befides  the  pleafures  for  which  we  are  indebted  to 
others,  there  are  many  which  we  enjoy  in  common 
with  others,  and  in  their  company  and  converfation, 
and  which  therefore  both  enhance  and  are  enhanced 
by,  the  gaiety  and  happinefs  that  appear  in  the 
countenances,  geftures,  words,  and  actions  of  the 
whole  company.  Of  this  kind  are  the  pleafures  of 
feafling,  fports  and  paftimes,  rural  fcenes,  polite 
arts,  mirth,  raillery,  and  ridicule,  public  fhews, 
public  rejoicings,  &c.  And  in  general  it  may  be 
obferved,  that  the  caufes  of  joy  and  grief  are  com- 
mon to  great  numbers,  affe&ing  mankind  according 
to  the  feveral  divifions  and  fubdivifions  thereof  into 
nations,  ranks,  offices,  ages,  fexes,  families,  &c. 

' And 
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And  by  all  thefe  things  it  comes  to  pafs,  that  the 
face  of  an  old  acquaintance  brings  to  view,  as  it 
were,  the  indiftinCt  mixed  recollection,  the  remaining 
veftiges  of  all  the  good  and  evil  which  we  have  felt, 
while  his  idea  has  been  prefent  with  us. 

The  fame  obfervation  may  be  made  upon  places; 
and  particularly  upon  thofe  where  a man  has  fpent 
his  infancy  and  youth. 

To  all  this  it  is  to  be  added,  that  the  rules  of  pru- 
dence, good  manners,  and  religion,  by  reftraining 
all  rufticity,  morofenefs,  and  infolence,  and  obliging 
us  to  aCtions  of  a contrary  nature,  even  though  we 
have  not  the  proper  internal  feelings,  do  by  degrees 
contribute  to  beget  thefe  in  us,  i.  e.  to  beget  foci- 
ality  and  complaifance ; juft  in  the  fame  manner, 
as  a perfon  in  a paflion  becomes  much  more  in- 
flamed from  his  own  angry  expreflions,  geftures, 
and  aCtions. 

Good-will,  or  benevolence,  when  underftood  in 
a limited  fenfe,  may  be  termed  that  pleafing  affec- 
tion which  engages  us  to  promote  the  welfare  of 
others  to  the  belt  of  our  power.  If  it  carry  us  fo 
far  as  to  forego  great  pleafures,  or  endure  great 
pains  it  is  called  generofity.  But  good-will  and  be- 
nevolence, in  a general  fenfe,  are  put  for  all  the 
fympathetic  affeCtions  of  the  firft  and  fecond  clafs, 
viz.  thofe  by  which  we  either  rejoice  in,  and  pro- 
mote, the  happinefs  of  others,  or  grieve  for,  and 
endeavour  to  remove,  their  mifery ; as  ill-will  and 
malevolence,  underftood  in  a general  fenfe  alfo,  are 
put  for  the  contrary  affeCtions,  viz.  thofe  of  the  third 
and  fourth  clafs. 

Benevolence,  in  the  limited  fenfe,  is  nearly  con- 
nected with  fociality,  and  has  the  fame  l'ources.  It 
has  alfo  a high  degree  of  honour  and  efteem  annexed 
to  it,  procures  us  many  advantages,  and  returns  of 
kindnefs,  both  from  the  perfon  obliged  and  others ; 

• and  is  moft  clofely  connected  with  the  hope  of 

reward 
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reward  in  a future  Hate,  and  with  the  pleafures  of 
religion*  and  of  felf-approbation,  or  the  moral  fenfe. 
And  the  fame  things  hold  with  refpedt  to  generofity 
in  a much  higher  degree.  It  is  eafy  therefore  to 
fee,  how  fuch  affociations  may  be  formed  in  us, 
as  to  engage  us  to  forego  great  pleafure,  or  endure 
great  pain,  for  the  fake  of  others  ; how  thefe  affo- 
ciations may  be  attended  with  fo  great  a degree  of 
pleafure  as  to  over-rule  the  pofitive  pain  endured, 
or  the  negative  one  from  the  foregoing  of  a pleafure  ; 
and  yet  how  there  may  be  no  diredt,  explicit  ex- 
pedition of  reward,  either  from  God  or  man,  by 
natural  confequence,  or  exprefs  appointment,  not 
even  of  the  concomitant  pleafure  which  engages  the 
agent  to  undertake  the  benevolent  or  generous 
adtion.  And  this  I take  to  be  a proof  from  the 
dodtrine  of  affociation,  that  there  is,  and  muff  be, 
fuch  a thing  as  pure  difinterefted  benevolence;  alfo 
a juft  account  of  the  origin  and  nature  of  it. 

Gratitude  includes  benevolence,  and  therefore  has 
the  fame  fources  with  fome  additional  ones ; thefe 
laft  are  the  explicit  or  implicit  recojledtion  of  the  bene- 
fits and  pleafures  received,  the  hope  of  future  ones, 
the  approbation  of  the  moral  charadter  of  the  bene- 
fadtor,  and  the  pleafures  from  the  honour  and  efteem 
attending  gratitude,  much  enhanced  by  the  peculiar 
bafenefs  and  fhamefulnefs  of  ingratitude. 

OF  THE  AFFECTIONS  BY  WHICH  WE  GRIEVE 
FOR  THE  MISERY  OF  OTHERS. 

Compafiion  is  the  uneafinefs  which  a man  feels  at 
the  mifery  of  another.  Now  this  in  children  fee  ms  to 
be  grounded  upon  fuch  affociations  as  theie  that  fol- 
low : the  very  appearance  and  idea  of  any  kind  of 
mifery  which  they  have  experienced,  or  of  any  figns 
of  diftrefs  which  they  underftand,  raile  up  in  their 

nervous  fvftems  a ftate  of  mifery  from  mere  me- 
mory, 
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jmory,  on  account  of  the  ftrength  of  their  imaginar 
tions ; and  becaule  the  connexion  between  the  adr 
jundts  of  pain,  and  the  actual  infli&ion  of  it,  has  not 
yet  been  fufficiently  broken  by  experience,  as  in  adults. 

. — When  feveral  children  are  educated  together,  the 
pains,  the  denials  of  pleafures,  and  the  forrows,  which 
affedt  one,  generally  extend  to  all  in  fome  degree, 
often  in  an  equal  one.  — When  their  parents,  attend- 
ants, &c,  are  fick  or  afflided,  it  is  ufual  to  raife  in 
their  minds  the  nafcent  ideas  of  pains  and  miferies,  by 
fuch  words  and  figns  as  are  fuited  to  their  capacities ; 
they  alfo  find  themfelves  laid  under  many  reftraints 
on  this  account.  — And  when  thefe  and  fuch  like  cir- 
qumftances  have  raifed  the  defires  and  endeavours  to 
remove  the  caufes  of  thefe  their  own  internal  uneafy 
feelings,  or,  which  is  the  fame  thing,  of  thefe  mife- 
ries of  others  (in  all  which  they  are  much  influen- 
ced, as  in  other  like  cafes,  by  the  great  difpofition  to 
imitate,  before  fpoken  of)  ; and  a variety  of  internal 
feelings  and  defires  of  this  kind  are  fo  blended  and, 
aflbciated  together,  as  that  no  part  can  be  diftinguifhed 
feparately  from  the  reft ; the  child  may  properly  be 
faid  to  have  compaflion. 

The  fame  fources  of  compaflion  remain,  though 
with  fome  alterations,  during  our  whole  progrefs 
through  life;  and  an  attentive  perfon  may  plainly 
difcern  the  conftituent  parts  of  his  compaflion,  while 
they  are  yet  the  mere  internal,  and,  as  one  may  fay, 
felfifh  feelings  above-mentioned ; and  before  they 
have  put  on  the  nature  of  compaflion  by  coalefcence 
with  the  reft. 

Agreeably  to  this  method  of  reafoning,  it  may  be 
obferved,  that  perfons  whofe  nerves  are  eafily  irrita- 
ble, and  thofe  who  have  experienced  great  trials  and 
afflidtions,  are,  in  general,  more  difpofed  to  compaf- 
fion  than  others ; and  that  we  are  moft  apt  to  pity 
in  thofe  difeafes  and  calamities,  which  we  either  have 

felt 
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felt  already,  or  apprehend  ourfelves  in  danger  of 
feeling  hereafter. 

But  adults  have  alfo  many  other  fources  of  com- 
panion, befides  thole  already  mentioned,  and  which 
differ  according  to  their  educations  and  fituations  in 
life.  When  love,  natural  affedtion,  and  friendfhip, 
have  taught  men  to  take  a peculiar  delight  in  certain 
objedts,  in  mutual  endearments,  and  familiar  inter- 
courfes,  thofe  miferies  affedfing  the  beloved  objedts, 
which  either  totally  deftroy,  or  greatly  interrupt, 
thefe  intercourfes,  mult  give  an  exquifite  uneafinefs ; 
and  this  uneafinefs,  by  mixing  itfelf  with  the  other 
parts  of  our  compaflionate  affedfions,  will  greatly 
increafe  the  fum  total  in  refpedt  of  thefe  beloved 
objedts. — A compaflionate  temper  being  great  mat- 
ter of  praife  to  thofe  who  are  endued  with  it,  and  the 
adtions  which  flow  from  it  being  a duty  incumbent 
on  all,  men  are  led  to  pradtife  thefe  adtions,  and  to 
inculcate  upon  themfelves  the  motives  of  compaflion, 
by  attending  to  diftrefs  adtually  prefent,  or  defcribed 
in  hiftory,  real  or  fidtitious.  — The  peculiar  love  and 
efteem  which  we  bear  to  morally  good  charadters, 
make  us  more  fenfibly  touched  with  their  miferies  j 
which  is  farther  augmented  by  our  indignation,  and 
want  of  compaflion  for  morally  ill  charadters,  fuffer- 
ing  the  juft  punifhment  of  their  crimes.  In  like 
manner,  the  fimplicity,  the  ignorance,  the  helplefs- 
nefs,  and  the  many  innocent  diverting  follies  of  young 
children,  and  of  fome  brutes,  lead  men  to  pity  them 
in  a peculiar  manner. 

Mercy  has  the  fame  general  nature  and  fources  as 
compaflion,  and  feems  to  differ  from  it  only  in  this, 
that  the  objedt  of  it  has  forfeited  his  title  to  happi- 
nefs,  or  the  removal  of  mifery,  by  fome  demerit, 
particularly  againft  ourfelves.  Here,  therefore,  re- 
fentment  for  an,  injury  done  to  ourfelves,  or  what  is 
called  a juft  indignation  againft  vice  in  general,  in- 
terferes, and  checks  the  otherwife  natural  courle  of 

our 
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our  compaffion,  fo  as,  in  the  unmerciful,  entirely  to 
put  a ftop  to  it.  But,  in  the  merciful,  the  fources 
of  companion  prevail  over  thofe  of  refentment  and 
indignation ; whence  it  appears,  that  the  companion 
required  in  ads  of  mercy,  is  greater  than  that  in  com- 
mon ads  of  mere  companion  : agreeably  to  which, 
it  is  obfervable,  that  mercy  is  held  in  higher  efteem, 
than  mere  companion. 

♦ 

\ 

OF  THE  AFFECTIONS  BY  WHICH  WE  REJOICfi 
AT  THE  MISERY  OF  OTHERS. 

We  come  now  to  the  affedions  of  the  third  clafs, 
viz.  morofenefs,  anger,  revenge,  jealoufy,  cruelty, 
and  malice.  Now  morofenefs,  peevifhnefs,  feverity, 
&c.  are  moil  apt  to  arife  in  thofe  perfons  who  have 
fome  real  or  imaginary  fuperiority  over  others,  from 
their  rank,  years,  office,  accomplifhments,  &c. 
which  either  magnifies  the  failures  of  duty  in  inferiors 
with  refped  to  them,  or  engages  them  to  be  very 
attentive  to  thefe. — Bodily  infirmities,  and  frequent 
difappointments,  by  making  the  common  inter- 
courfes  of  life  infipid,  and  enhancing  fmall  injuries  j 
delicacy  and  effeminacy,  by  increafing  the  fenfibility 
both  of  body  and  mind,  with  refped  to  pain  and 
uneafinefs ; luxury,  by  begetting  unnatural  cravings, 
which  clafli  not  only  with  the  like  cravings  of  others, 
but  alfo  with  the  common  courfe  and  conveniencies 
of  human  life ; and,  in  fhort,  all  kinds  of  felfifh- 
nefs ; have  the  fame  ill  effed  upon  the  temper. — 
The  fevere  fcrutiny  which  earned  penitents  make 
into  their  own  lives,  during  their  novitiate,  and 
the  rigid  cenfures  which  they  pafs  upon  their  own 
adions,  are  often  found,  in  proud  and  paffionate 
tempers,  to  raife  fuch  indignation  againft  vice,  as 
breaks  out  into  an  undue  feverity  of  language  and 
behaviour,  in  refped  of  others;  and  this  efpecially, 
if  they  feem  to  themfelves  to  have  overcome  all  great 

vices, 
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vices,  and  are  not  yet  arrived  at  a juft  fenfe  of  the 
many  latent  corruptions  (till  remaining  in  them. 
And  this  is  much  increafed  by  all  opinions  which 
reprefent  the  Deity  as  implicable  towards  a part  of 
mankind,  and  this  part  as  reprobate  towards  him. 
By  all  which  we  may  fee,  that  every  thing  which 
makes  difagreeable  impreffions  upon  our  minds  at 
the  fame  time  that  our  fellow-creatures,  or  their  ideas, 
are  prefent  with  us ; and  efpecially  if  thefe  be  linked 
together  in  the  way  of  caule  and  effeCt,  or  by  any 
fuch  relation ; will,  in  fa&,  beget  in  us  morofenefs 
and  peevifhnel's.  This  follows  from  the  doCtrine 
of  affociation ; and  is  alfo  an  evident  fa6t.  It  is  like- 
wife  a ftrong  argument  for  cheerfulnefs,  and  the 
pleafures  of  innocent  moderate  mirth. 

Anger  and-  cruelty  are  the  oppofites  to  mercy 
and  compaflion  5 the  fir  ft,  as  a fudden  ftart  of 
pafiion,  by  which  men  wiffi  and  endeavour  harm 
to  others,  and  rejoice  in  it  when  done  j which  is 
revenge : the  latter  as  a more  fettled  habit  of  mind* 
difpofing  men  to  take  a delight  in  inflicting  mifery 
and  puniftiment,  and  in  fatiating  their  thirft  after 
thefe,  by  beholding  the  tortures  and  anguifh  of  the 
fufferers.  • 

Anger  and  revenge  may  be  analyfed  as  follows. 
The  appearance,  idea,  approach,  aCtual  attack,  &c. 
of  any  thing  from  which  a child  has  received  harm, 
muft  raife  in  his  mind,  by  the  law  of  afiociation,  a 
miniature  trace  of  that  harm.  The  lame  harm 
often  arifes  from  different  caules,  and  different  harms 
from  the  fame  caufe  : thefe  harms  and  caufes  have  an 
affinity  with  each  other : and  thus  they  are  varioufly 
mixed  and  connected  together ; fo  as  that  a general 
confufed  idea  of  harm,  with  the  uneafy  ft  ate  of  the 
nervous  fyftem,  and  the  confequent  activity  of  the 
parts,  are  raifed  up  in  young  children  upon  certain 
appearances  and  circumftances.  By  degrees  the 
denial  of  gratifications,  and  many  intellectual  aggre- 
gates, 
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gates,  with  all  the  figns  and  tokens  of  thefe,  raife  up 
a like  uneafinefs,  in  the  manner  before  explained. 
And  thus  it  happens,  that  when  any  harm  has  been 
received,  any  gratification  denied,  or  other  mental 
uneafinefs  occafioned,  a long  train  of  afiociated 
remainders  of  painful  imprefiions  enhance  the  dif- 
pleafure,  and  continue^  it  much  beyond  its  natural 
period.  This  is  the  nafcent  ftate  of  the  paffion  of 
anger,  in  which  it  is  nearly  allied  to  fear,  being  the 
continuance  of  the  fame  internal  feelings,  quickened, 
on  one  hand,  by  the  actual,  painful,  or  uneafy 
impreffion,  but  moderated  on  the  other  by  the 
abfence  of  the  apprehenfion  of  future  danger. 

By  degrees  the  child  learns,  from  obfervation  and 
imitation,  to  ufe  various  mufcular  exertions,  words, 
geftures,  &c.  in  order  to  ward  off  or  remove  the 
caufes  of  uneafinefs  or  pain,  fo  as  to  ftrike,  talk  loud, 
threaten,  &c.  and  fo  goes  on  multiplying  perpetually, 
by  farther  and  farther  aflociations,  both  the  occa- 
fions  of  anger,  and  the  expreffions  of  it ; and  parti- 
cularly affociates  a defire  of  hurting  another  with 
the  apprehenfion,  or  the  adual  receiving,  of  harm 
from  that  other. 

As  men  grow  up  to  adult  age,  and  diftinguiffi 
living  creatures  from  things  inanimate,  rational  and 
moral  agents  from  irrational  ones,  they  learn  to  refer 
effeds  to  their  ultimate  caufes ; and  to  confider  all 
the  intermediate  ones  as  being  themfclves  effeds, 
depending  on  the  ultimate  caule.  And  thus  their 
refentment  paffes  from  the  inanimate  inftrument  to  the 
living  agent  j and  more  efpecialiy,  if  the  living  agent 
be  a rational  and  moral  one.  For,  Firft,  Living  ra- 
tional agents  are  alone  capable  of  being  reftrained  by 
threatenings  and  punifhments  from  committing  the 
injurious  adion.  All  our  expreffions  of  anger  mud 
therefore  be  di reded  againft  them. — Secondly,  In- 
animate things  are  incapable  of  feeling  the  harms 
Which  anger  vviffies.:  the  defire  of  revenge  muft 

therefore 
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therefore  be  entirely  confined  to  animals.  And  thefe 
two  things  have  great  influence  on  each  other.  Our 
threatening  harm  merely  from  a motive  of  fecurity, 
leads  us  to  wifh  it  really ; wifhing  it  leads  us  to 
threaten  and  inflift  it,  where  it  can  afford  no  fecu- 
rity or  advantage  to  us. — Thirdly,  As  we  improve 
in  obfervation  and  experience,  and  in  the  faculty  of 
analyfing  the  a&ions  of  animals,  we  perceive  that 
brutes  and  children,  and  even  adults  in  certain  cir- 
cumftances,  have  little  or  no  fhare  in  the  a&ions  re- 
ferred to  them  ; but  are  themfelves  under  the  influ- 
ence of  other  caufes,  which  therefore  are  to  be  deemed 
the  ultimate  ones.  Hence,  our  refentment  againft 
them  muff  be  much  abated  in  thefe  cafes,  and  tranf- 
ferred  to  the  ultimate  living  caufe,  ufually  called  the 
free  agent,  if  fo  be  that  we  are  able  to  difcover  him. — 
Laftly,  When  the  moral  ideas  of  juft  and  unjuft, 
right  and  wrong,  merit  and  demerit,  have  been 
acquired,  and  applied  to  the  actions  and  circum- 
ftances  of  human  life  in  the  manner  to  be  hereafter 
defcribed,  the  internal  feelings  of  this  clafs,  i.  e.  the 
complacency  and  approbation  attending  the.firft,  the 
difguft,  disapprobation,  and  even  abhorrence,  at- 
- tending  the  laft,  have  great  influence  in  moderating 
or  increafing  our  refentment.  The  affociations  of 
the  firft  kind  are  at  utter  variance  with  thofe  fuggefted 
by  the  fenfe  of  pain ; of  the  laft,  coincide  with  and 
ftrengthen  it.  And  as  the  redlitude  of  the  moral 
fenfe  is  the  higheft  matter  of  encomium,  men  are 
afhamed  not  to  be  thought  to  fubmit  all  their  private 
feelings  to  its  fuperior  authority,  and  acquiefce  in 
its  determinations.  And  thus,  by  degrees,  all  anger 
and  refentment  in  theory,  all  that  even  ill  men  will 
attempt  to  juftify,  is  confined  to  injury,  to  fufferings 
which  are  not  deferved,  or  which  are  inflidted  by  a 
perfon  who  has  no  right  to  do  it.  And  this  at  laft 
makes  it  fo  in  fa£t,  to  a great  degree,  amongft  thofe 
who  are  much  influenced  by  their  own  moral  fenfe, 

or 
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or  by*  that  of  others.  Yet  ftill,  as  a confirmation  of  the 
foregoing  dodtrine,  it  is  eafy  to  obferve,  that  many 
perfons  are  apt  to  be  offended  even  with  flocks  and 
flones,  with  brutes,  with  hurts  merely  accidental 
and  undefigned,  and  with  punifhments  acknowledged 
to  be  juflly  inffidled;  and  this  in  various  degrees,  ac- 
cording to  the  various  natural  and  acquired  difpofi- 
tions  of  their  minds. 

Cruelty  and  malice  are  confidered,  not  as  paffions 
of  the  mind,  but  as  habits,  as  the  deliberate  wifhing 
of  mifery  to  others,  delighting  in  the  view  and  adtual 
infli<5tion  of  it,  and  this  without  the  confideration  of 
injury  received  or  intended.  However,  it  will  eafily 
appear,  that  they  are  the  genuine  and  neceffary  off- 
fpring  of  anger  indulged  and  gratified.  They  are 
moft  apt  to  arife  in  proud,  felfifh,  and  timorous  per- 
fons, thofe  who  conceive  highly  of  their  own  merits, 
and  of  the  confequent  injuflice  of  all  offences  againft 
them ; and  who  have  an  exquifite  feeling  and  appre- 
henfion,  in  refpedt  of  private  gratifications  and  un- 
eafineffes.  The  low  and  unhappy  condition  of  thofe 
around  a man  gives  a dignity  to  his  own  ; and  the 
inflidlion  of  punifhment,  or  mere  fuffering,  ftrikes  a 
terror,  and  lb  affords  fecurity  and  authority.  Add 
to  thefe,  the  pleafures  arifing  from  gratifying  the  will 
before  explained,  and  perhaps  fome  from  mere  curio- 
fity,  and  the  roufmg  an  obdurate  callous  mind  to  a 
Hate  of  fenfibility.  Thus  we  may  perceive  how 
nearly  one  ill  paffion  is  related  to  another  ; and  that 
it  is  polfible  for  men  to  arrive  at  laft  at  fome  degree 
of  pure  difinterefled  cruelty  and  malice. 

The  jealoufy  againft  a rival  in  the  affedlions  of 

beloved  perfon  of  the  other  fex ; alfo  that  peculiar 
refer, tmenc  againft  this  beloved  perfon,  when  fufpefted 
to  be  unfaithful,  which  goes  by  the  fame  name; 
are  eafily  deducible  from  their  fources,'jn  the  manner 
fo  often  repeated.  And  it  is  owing  to  the  extraordi- 
nary magnitude  of  the  paffions  and  pleafures  between 
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the  Texes,  and  the  Angular  contempt  and  ridicule 
thrown  upon  the  perfon  defpifed  and  deceived  (the 
laft  of  which  fprings  from  the  firft),  that  thefe  two 
forts  of  jealoufy  rife  to  fuch  a height.  This  is  more 
peculiarly  remarkable  in  the  fouthern  climates,  where 
the  paflions  between  the  fexes  are  more  violent  than 
amongft  us.  The  nature  and  origin  of  jealoufies 
and  fufpicions  of  other  kinds,  with  the  affedions  at- 
tending them,  may  eafily  be  underftood  from  what 
has  been  already  advanced. 

OF  THE  AFFECTIONS  BY  WHICH  WE  GRIEVE  FOR 
THE  HAPPINESS  OF  OTHERS. 

Emulation  and  envy  make  the  fourth  clals  of  the 
fympathetic  affedions.  Thefe  are  founded  in  the 
defire  of  pleafures,  honours,  riches,  power,  &c. 
and  the  confequent  engrolfing  what  others  defire, 
lofing  what  they  obtain,  in  a comparifon  of  our  own 
acquifitions  with  thofe  of  others,  &c.  by  which  the 
happinefs  of  others  is  connected  with  our  mifery  j 
fo  that  at  laft  we  become  uneafy  at  their  happinefs, 
even  where  there  is  no  fuch  connedion,  i.  e.  emulate 
and  envy  where  our  own  intereft  is  no  ways  concerned. 

Having  now  feen,  in  fome  meafure,  the  nature 
and  origin  of  the  principal  fympathetic  affedions, 
pleafing  and  tormenting,  moral  and  immoral,  let  us 
confider  the  feveral  objeds  upon  which  thefe  various 
and  contrary  affedions  are  exerted. 

I begin  with  the  moft  intimate  of  all  the  relations 
of  life  ; that  of  hufband  and  wife.  Where  this 
union  is  cemented  by  the  feveral  pleafures  of  fenfa- 
tion  and  imagination  before- mentioned,  alfo  by  thofe 
of  the  moral  and  religious  kinds  hereafter  to  be  de- 
fcribed,  love,  generofity,  gratitude,  companion, 
and  all  the  affedions  of  the  firft  and  fecond  clafs, 
prevail  in  the  higheft  degree  poftible,  to  the  exclu- 
sion of  all  thofe  of  the  third  and  fourth  clafs ; fo  that  the 
marriage- ftate,  in  thefe  cafes,  affords  the  moft  perfed 
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earned  and  pattern,  of  which  our  imperfedt  condi- 
tion here  admits,  of  the  future  happinefs  of  the  good 
in  another  world.  And  it  is  remarkable,  that  this 
date  is  in  fcripture  made  the  emblem  of  future  hap- 
pinefs, and  of  the  union  of  Chrid  with  the  church. 

Where  the  ties  of  affeflion  are  weaker,  and  par- 
ticularly where  there  is  a great  deficiency  in  the 
moral  or  religious  difpofitions  of  either  or  both  the 
parties,  the  paffions  of  the  third  clafs  intermix  them* 
felves  with  thofe  of  the  fird  and  fecond ; and,  in  many 
cafes,  the  oppolite  affedtions  prevail  in  great  degrees 
alternately,  and  even  at  fhort  and  frequent  intervals. 
And  indeed  each  kind  often  becomes  more  violent 
from  fucceeding  its  oppofite. 

In  very  immoral  and  wicked  perfons  the  paffions 
of  the  third  clafs  prevail  almod  entirely,  and  that  efpe- 
cially  where  the  peculiar  affection,  called  love  by 
young  perfons,  and  which  lprings  from  the  pleafures 
of  ienfation,  imagination,  and  ambition,  in  the 
manner  above  explained,  was  originally  weak. 

The  affedlion  of  parents  towards  children  feems  to 
begin  from  the  pain  which  the  mother  feels  in  bring- 
ing them  into  the  world,  and  the  fympathetic  fears 
and  cares  of  the  father  in  conlequence  thereof,  and 
in  fome  degree  from  children’s  being  fuppofed  to  be- 
long to  their  parents  in  a very  peculiar  fenfe,  and  be- 
ing parts  of  their  own  bodies.  It  is  increafed,  efpe- 
cially  in  mothers,  by  all  the  figns  of  life,  fenfe,  and 
diftrefs,  which  the  helplefs  tender  infant  fhews ; many 
religious  and  moral  confiderations,  with  the  language 
in  which  thefe  are  exprefled,  adding  alfo  great  force 
thereto.  The  giving  fuck  in  the  mother,  with  all 
the  fears  and  cares  in  both  parents,  increales  it  dill  far- 
ther ; and  as  the  child  advances  in  age  and  under- 
ftanding,  diverts  by  his  little  follies,  pleafes  by  his  na- 
tural beauty,  draws  on  the  encomiums  of  others,  fur- 
prizes  by  his  agility  or  wit,  &c.  the  affedtions  con- 
tinue to  rife.  When  the  time  comes  for  the  culti- 
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vation  of  the  moral  and  religious  powers  of  the  mind, 
thefe  either  increafe  the  affedtion  by  their  proper  ap- 
pearance and  growth,  or  check  it  by  being  deficient, 
and  by  giving  occafion  to  cenfures  and  corredtions. 
Yet  even  thefe  laft,  when  juftly  proportioned,  and  fol- 
lowed by  mental  improvement,  add  greatly  to  the 
warmth  of  affedtion  by  raifing  compafiion.  And 
thus  the  remainders  of  former  affedtions,  and  the 
accefiions  of  new  ones,  feem  to  make  a fum  total, 
which  grows  perpetually  greater  in  tender  and  reli- 
gious parents. 

The  little  affedtion  commonly  fhewn  to  baftards 
agrees  very  •well  with  the  foregoing  hiftory  of  parental 
affedtion. 

The  affedtion  towards  grand-children  is,  in  gene- 
ral, the  fame  as  that  towards  children,  differing 
chiefly  in  this,  that  it  is  more  fond  and  tender,  and 
lefs  mixed  with  feverity,  and  the  neceffary  corredtions. 
This  may  be,  perhaps,  becaufe  the  appearance  of 
the  helplefs  infant,  after  fo  long  an  interval,  raifes 
up  all  the  old  traces  of  parental  affedtion  with  new 
vigour,  from  their  not  having  been  exerted  for  fome 
years,  and  by  recalling  many  of  the  moft  moving 
fcenes  of  the  foregoing  life;  fo  that  thefe  old 
traces,  increafed  by  the  addition  of  new  fimiliar 
ones,  make  together  a greater  fum  total  than  before  : 
or,  perhaps,  becaufe  old  perfons  have  more  expe- 
rience, of  pain,  forrow,  and  infirmity ; and  fo  are 
more  difpofed  to  compaflion,  in  the  fame  manner 
as  they  are  more  apt  to  weep ; and  becaufe  they 
excufe  themfelves  from  the  unealy  talk  of  cenfuring 
and  reproving. 

The  affedtions  of  children  towards  their  parents 
are  founded  in  the  many  pleafures  which  they  receive 
from  them,  or  in  their  company.  Thefe  affedtions 
are  afterwards  increafed  by  their  improvement  in 
morality  and  religion,  and  by  the  feveral  common 
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vailing  here  with  peculiar  force.  It  feems,  however, 
that  the  fources  of  this  affeftion  are  fewer  and  weaker 
than  the  fources  of  that  towards  children  ; and  it  is 
obferved  in  fa£t,  that  the  affeCtion  of  children  is  in 
general  weaker  than  that  of  parents.  For  which  alfo 
an  evident  final  caufe  may  be  afligned.  It  is  to  be 
added  farther,  that  the  many  engagements  and  dif- 
tra&ions,  which  lay  hold  of  the  opening  faculties  of 
young  perfons,  upon  their  entrance  into  life,  have 
a principal  fhare  in  this  effe£t. 

Friendlhip,  with  the  bitter  enmities  that  fometimes 
fucceed  the  breaches  of  it,  and  the  emulation  and 
envy  that  are  apt  to  arife  in  friends,  from  the  equa- 
lity and  fimilarity  of  their  circumftances,  may  be 
eafily  underftood  from  what  has  been  delivered  already. 

In  like  manner  we  may  explain  the  affeCtions  be- 
tween perfons  of  the  fame  family,  brothers,  cou- 
fins,  &c.  of  the  fame  age,  fex,  diftriCt,  education, 
temper,  profefilon,  &c. 

By  all  thefe  artificial  ties  our  good-will  and  com- 
panion are  perpetually  extended  more  and  more, 
growing  alfo  perpetually  weaker  and  weaker,  in  pro- 
portion to  their  diffufion.  Yet  (till  the  common  bleff- 
ings  and  calamities,  which  fall  upon  whole  nations 
and  communities ; the  general  refemblance  of  the 
circumftances  of  all  mankind  to  each  other,  in  their 
paffage  through  life  ; their  common  relation  to 
God  as  their  creator,  governor,  and  father ; their 
common  concern  in  a future  life,  and  in  the  reli- 
gion of  Chrift,  &c.  are  capable  of  raifing  ftrong 
fympathetic  affections  towards  all  mankind,  and  the 
feveral  larger  divifions  of  it,  in  perfons  of  religious 
difpofitions,  who  duly  attend  to  thefe  things.1-  In 
like  manner  the  opinions  of  favagenefs,  barbarity, 
and  cruelty,  which  ignorant  and  unexperienced  per- 
fons are  apt  to  entertain,  concerning  fome  diftant 
nations,  raife  up  in  their  minds  fome  degrees  of 
general  difiike,  averfion,  and  hatred. 
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SECT.  V. 

OF  THE  PLEASURES  AND  PAINS  OF  THEOPATHY. 


PROP.  XCVIII. 

To  examine  how  far  the  Pleafures  and  Pains  of  Theopa- 
thy  are  agreeable  to  the  foregoing  Theory. 

! 

Under  this  clafs  1 comprehend  all  thofe  plea- 
fures  and  pains,  which  the  contemplation  of  God, 
and  his  attributes,  and  of  our  relation  to  him  raifes 
up  in  the  minds  of  different  perfons,  or  in  that  of 
the  fame  perfon  at  different  times.  And  in  order 
to  fpeak  with  more  precifion  concerning  this  clafs  of 
affections,  and  to  deduce  them  more  readily  from 
the  theory  of  thefe  papers,  it  will  be  proper  firft  to 
inquire  into  the  idea  of  God,  as  it  is  found  in  fa£t 
amongft  men,  particularly  amongft  Jews  and  Chrif- 
tians , i.  e.  to  inquire  what  affociations  may  be  obferved 
in  fa£t  to  be  heaped  upon,  and  concur  in  this  word, 
and  the  equivalent  and  related  terms  and  phrafes. 

Firft,  then.  It  is  probable,  that,  fmce  many  actions 
and  attributes  belonging  to  men  are,  and  indeed  muft 
be,  in  common  language,  applied  to  God,  chil- 
dren, in  their  fiift  attempts  to  decypher  the  word 
God,  will  fuppofe  it  to  ftand  for  a man,  whom  they 
have  never  feen,  and  of  whom  confequently-  they 
form  a compound  fictitious  idea,  confiding  of  parts 
before  generated  by  men,  whom  they  have  feen. 

Secondly,  when  they  hear  or  read,  that  God  re- 
fides  in  heaven  ( i . e.  according  to  their  conceptions, 
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in  the  Iky,  amongft  the  ftars),  that  he  made  all  things, 
that  he  fees,  hears,  and  knows  all  things,  can  do  all 
things,  &c.  with  the  many  particular  modes  of 
expreffion  that  are  comprehended  under  thefe  general 
ones,  vivid  ideas,  which  furprize  and  agitate  the  mind 
(lying  upon  the  confines  of  pain),  are  raifed  in  it;  and 
if  they  be  fo  far  advanced  in  underftanding,  as  to  be 
affedted  with  apparent  inconfiftencies  and  impoflibili- 
ties  in  their  ideas,  they  muft  feel  great  perplexity  of 
imagination,  when  they  endeavour  to  conceive  and 
form  definite  ideas  agreeable  to  the  language  of  this 
kind,  which  they  hear  and  read.  Now  this  perplexity 
will  add  to  the  vividnefs  of  the  ideas,  and  all  toge- 
ther will  transfer  upon  the  word  God,-  and  its  equiva- 
lents, fuch  fecondary  ideas,  as  may  be  referred  to 
the  heads  of  magnificence,  aftonifhment,  and  reve- 
rence. 

Thirdly,  When  children  hear  that  God  cannot  be 
feen,  having  no  vifible  fhape,  no  parts ; but  that  he 
is  a fpiritual  infinite  being;  this  adds  much  to  their 
perplexity  and  aftonifhment,  and  by  degrees  deftroys 
the  aftociation  of  the  fidtidous  vifible  idea  before- 
mentioned  with  the  word  God.  However,  it  is 
probable,  that  fome  vifible  ideas,  fuch  as  thofe  of 
the  heavens,  a .fiddtious  throne  placed  there,  a multi- 
tude of  angels,  &c.  ftill  continue  to  be  excited  by 
the  word  God,  and  its  equivalents,  when  dwelt  upon 
in  thq  mind. 

Fourthly,  When  the  child  hears,  that  God  is  the 
rewarder  of  good  adtions,  and  the  punifher  of  evil 
ones,  and  that  the  moft  exquifite  future  happinefs  or 
mifery  (defcribed  by  a great  variety  of  particulars 
and  emblems)  are  prepared  by  him  for  the  good 
and  bad  refpedtively  ; he  feels  ftrong  hopes  and  fears 
rife  alternately  in  his  mind,  according  to  the  judg- 
ment which  he  paffes  upon  his  own  adtions,  founded 
partly  upon  the  previous  judgment  of  others,  partly 
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upon  an  imperfed  moral  fenfe  begun  to  be  generated 
in  him. 

And  laying  all  thefe  things  together  it  will  appear, 
that  amongft  Jews  and  Chrijiians , children  begin 
probably  with  a definite  vifible  idea  of  God  ; but  that 
by  degrees  this  is  quite  obliterated,  without  any  thing 
of  a liable  precife  nature  fucceeding  in  its  room ; 
and  that,  by  farther  degrees,  a great  variety  of  ftrong 
lecondary  ideas,  i.  e . mental  affedions  (attended  indeed 
by  vifible  ideas,  to  which  proper  words  are  affixed, 
as  of  angels,  the  general  judgment,  &c.)  recur  in 
their  turns,  when  they  think  upon  God,  i.  e.  when 
this  word,  or  any  of  its  equivalents,  or  any  equiva- 
lent phrafe  or  fymbol,  flrike  the  mind  ftrongly,  fo 
that  it  dwells  upon  them  for  a fufficient  time,  and 
is  affeded  by  them  in  a fufficient  degree. 

Amonglt  heathen  nations,  where  idolatry  and 
polytheifm  prevail,  the  cafe  is  different  but  this  dif- 
ference may  eafily  be  underftood  by  applying  the 
foregoing  method  of  reafoning  to  the  circumftances 
of  the  heathen  world. 

I will  now  inquire  more  particularly  into  the 
nature  and  origin  of  the  affedions  exerted  towards 
God.  They  may  be  ranked  under  two  general 
heads,  love  and  fear  ; agreeably  to  the  general  di- 
vifion  of  the  fympathetic  affedions  into  benevolence 
and  malevolence.  However,  the  analogy  here  is 
not  a complete  one,  as  will  be  feen  prefently. 

To  the  love  of  God  may  be  referred  gratitude, 
confidence  and  refignation  ; alfo  enthufiafm,  which 
may  be  confidered  as  a degeneration  of  it.  To  the 
fear,  reverence  (which  is  a mixture  of  love  and 
fear)  ; alfo  fuperffition  and  atheifm  , which  are  de- 
generations of  the  fear  of  God. 
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OF  THE  LOVE  OF  GOD. 

The  love  of  God,  with  its  affociates,  gratitude, 
confidence  and  refignation,  is  generated  by  the  con- 
templation of  his  bounty  and  benignity  to  us,  and  to 
all  his  creatures,  as  theie  appear  from  the  view  of 
the  natural  world,  the  declarations  of  the  fcriptures, 
or  a man’s  own  obfervation  and  experience  in  refpeCt 
of  the  events  of  life.  It  is  fupported,  and  much 
increafed,  by  the  confcioufnefs  of  upright  intentions, 
and  fincere  endeavours,  with  the  confequent  hope  of 
a future  reward,  and  by  prayer,  vocal  and  mental, 
public  and  private,  inafmuch  as  this  gives  a reality 
and  force  to  all  the  fecondary  ideas  before  fpoken  of. 
Frequent  converfation  with  devout  perfons,  and  fre- 
quent reading  of  devout  books,  have  great  efficacy 
alfo,  from  the  infeCtioufnefs  of  our  tempers  and  dif- 
pofitions,  and  from  the  perpetual  recurrency  of  the 
proper  words,  and  of  their  fecondary  ideas ; firft  in 
a faint  ftate,  afterwards  in  a ftronger  and  ftronger  per- 
petually. The  contemplation  of  the  reft  of  the  di- 
vine attributes,  his  omnipotence,  omnifcience,  eter- 
nity, ubiquity,  &c.  have  alfo  a tendency  to  fupport 
and  augment  the  love  of  God,  when  this  is  fo  far  ad- 
vanced, as  to  be  fuperior  to  the  fear ; till  that  time 
thefe  wonderful  attributes  enhance  the  fear  fo  much, 
as  to  check  the  rife  and  growth  of  the  love  for  a 
time.  Even  the  fear  itfelf  contributes  to  the  gene- 
ration and  augmentation  of  the  love  in  an  eminent 
degree,  and  in  a manner  greatly  analogous  to  the 
production  of  other  pleafures  from  pains.  And  in- 
deed it  feems,  that,  notwithftanding  the  variety  of 
ways  above-mentioned,  in  which  the  love  of  God 
is  generated,  and  the  confequent  variety  of  the  in- 
tellectual aggregates,  and  fecondary  ideas,  there  muft 
be  fo  great  a refemblance  amongft  them,  that  they 
cannot  but  languifh  by  frequent  recurrency,  till  fuch 

time 
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time  as  ideas  of  an  oppofite  nature,  by  intervening 
at  certain  feafons,  give  them  new  life. 

The  love  of  God  isy  according  to  this  theory, 
evidently  deduced  in  part  from  interefted  motives 
diredlly,  viz.  from  the  hopes  of  a future  reward; 
and  thofe  motives  to  it,  or  fources  of  it,  in  whicfy  di- 
red  explicit  felf-intereft  does  not  appear,  may  yet  be 
analyfed  up  to  it  ultimately.  However,  after  all  the 
feveral  fources  of  the  love  of  God  have  coalefced 
together,  this  affedion  becomes  as  difinterefted  as 
any  other;  as  the  pleafure  we  take  in  any  natural  or 
artificial  beauty,  in  the  efteem  of  others,  or  even  in 
fenfual  gratifications. 

It  appears  alfo,  that  this  pure  difinterefted  love 
of  God  may,  by  the  concurrence  of  a fufficient  num- 
ber of  fufficiently  ftrong  affociations,  arife  to  fuch  a 
height,  as  to  prevail  over  any  of  the  other  defires 
interefted  or  difinterefted;  for  all,  except  the  fenfual 
ones,  are  of  a factitious  nature,  as  well  as  the  love 
of  God  ; and  the  fenfual  ones  are,  in  our  progrefs 
through  life,  overpowered  by  them  all  in  their  re- 
fpeCtive  turns. 

Enthufiafm  may  be  defined  a miftaken  perfuafion 
in  any  perfon,  that  he  is  a peculiar  favourite  with 
God ; and  that  he  receives  fupernatural  marks  there- 
of. The  vividnefs  of  the  ideas  of  this  clafs  eafily  gene- 
rates this  falfe  perfuafion  in  perfons  of  ftrong  fancies, 
little  experience  in  divine  things,  and  narrow  under- 
ftandings  (and  efpecially  where  the  moral  fenfe, 
and  the  fcrupulofity  attending  its  growth  and  im- 
provement, are  but  imperfectly  formed),  by  giving 
a reality  and  certainty  to  all  the  reveries  of  a man’s 
own  mind,  and  cementing  the  affociations  in  a pre- 
ternatural manner.  It  may  alio  be  eafily  contracted 
by  contagion,  as  daily  experience  fhews ; and  in- 
deed more  eafily  than  moft  other  difpofitions  from 
the  glaring  language  ufed  by  enthufiafts,  and  from 
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the  great  flattery  and  fupport,  which  enthufiafm 
affords  to  pride  and  felf-conceit. 

OF  THE  FEAR  OF  GOD. 

/ 

The  fear  of  God  arifes  from  a view  of  the  evils  of 
life,  from  the  threatenings  of  the  fcriptures,  from 
the  fenle  of  guilt,  from  the  infinity  of  all  God’s  at- 
tributes, from  prayer,-  meditation,  reading,  and  con- 
verfation  upon  thefe  and  fuch  like  fubjefts,  in  a man- 
ner analogous  to  the  love  of  God.  When  confined 
within  certain  limits,  and  efpecially  when  tempered 
with  love,  fo  as  to  become  awe,  veneration  and  reve- 
rence, it  remains  in  a natural  ftate,  i.  e.  fuits  our 
other  circumftances ; and,  as  before  obferved,  has 
a confiderable  fhare  in  generating  the  love  of  God. 
When  exceflive,  or  not  duly  regarded,  it  degenerates 
either  into  fuperftition  or  atheifm. 

Superftition  may  be  defined  a miftaken  opinion 
concerning  the  feverity  and  punifhments  of  God, 
magnifying  thefe  in  refpeiSt  of  ourfelves  or  others.  It 
may  arife  from  a fenie  of  guilt,  from  bodily  indif- 
pofition,  from  erroneous  reafoning,  &c.  That  which 
arifes  from  the  firft  caufe  has  a tendency  to  remove 
itfelf  by  regulating  the  perfon’s  behaviour,  and  con- 
fequently  leflening  his  fenfe  of  guilt.  The  other 
kinds  often  increafe  for  a time,  come  to  their  height 
at  laft,  and  then  decline  again.  They  do  alfo,  in 
fome  cafes,  increafe  without  limits  during  life.  All 
kinds  of  fuperftition  have  been  produ&ive  of  great 
abfurdities  in  divine  worfhip,  both  amongft  Pagans , 
and  amongft  Jews  and  Chrijlians  and  they  have  all 
a great  tendency  to  four  the  mind,  to  check  natural 
benevolence  and  compaflion,  and  to  generate  a bitter 
perfecuting  fpirit.  All  which  is  much  augmented 
where  fuperftition  and  enthufiafm  pafs  alternately 
into  each  other  at  intervals  j which  is  no  uncommon 
cafe. 


Under 
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Under  atheifm  I here  comprehend  not  only  the 
fpeculative  kind,  but  the  pradical,  or  that  negled 
of  God,  where  the  perfon  thinks  of  him  feldom,  and 
with  reludance,  and  pays  little  or  no  regard  to  him 
in  his  adions,  though  he  does  not  deny  him  in 
words.  Both  kinds  feem  in  chriftian  countries, 
where  reafonable  fatisfadion  in  religious  matters  is 
eafy  to  be  had  by  all  well-difpofed  minds,  and 
grofs  ignorance  uncommon  except  in  ill-difpofed 
ones,  to  proceed  from  an  explicit  or  implicit  fenfe 
of  guilt,  and  a confequent  fear  of  God,  fufficient 
to  generate  an  averfion  to  the  thoughts  of  him,  and 
to  the  methods  by  which  the  love  might  be  gene- 
rated, and  yet  too  feeble  to  reftrain  from  guilt ; fo 
that  they  may  properly  be  confidered  as  degenera- 
tions of  the  fear  of  God.  What  has  been  delivered 
already  in  thefe  papers,  concerning  the  connexion 
of  fear,  averfion,  and  the  other  uneafy  paffions,  with 
each  other,  and  alfo  of  the  tendency  of  all  pain  to 
prevent  the  recurrency  of  the  circumftances,  by 
which  it  is  introduced,  may  afford  fome  light  here. 

It  appears  upon  the  whole,  that  the  theopathetic 
affedions  are,  in  fome  things,  analogous  to  the  fym- 
pathetic  ones,  as  well  as  different  in  others ; and  that 
this  difference  arifes  chiefly  from  the  infinity  and  ab- 
folute  perfedion  of  the  divine  nature. 

Affedions  of  an  intermediate  kind  are  generated  in 
refped  of  good  and  evil  beings  of  an  invifible  nature, 
and  of  an  order  fuperior  to  us  (fuch  as  angels  and 
devils);  whofe  origin  and  growth  will  eafily  be  under- 
ftood  from  what  is  here  delivered. 
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SECT.  VI. 

OF  THE  PLEASURES  AND  PAINS  OF  THE 
MORAL  SENSE. 

PROP.  XCIX. 

To  examine  how  far  the  Pleafures  and  Pains  of  the 
moral  Senfe  are  agreeable  to  the  foregoing  Theory. 


There  are  certain  tempers  of  mind,  with  the 
actions  flowing  from  them,  as  of  piety,  humility, 
refignation,  gratitude,  &c.  towards  God  j of  bene- 
volence, charity,  generofity,  companion,  humility, 
gratitude,  &c.  towards  men ; of  temperance,  pati- 
ence, contentment,  &c.  in  refpedt  of  a perfon’s  own 
private  enjoyments  or  fufferings ; which  when  he 
believes  himfelf  to  be  pofleffed  of,  and  refle&s  upon, 
a pleafing  confcioufnefs  and  felf-approbation  rife  up 
in  his  mind,  exclufively  of  any  direft  explicit  confl- 
deration  of  advantage  likely  to  accrue  to  himfelf, 
from  his  poflefiion  of  thefe  good  qualities.  In  like 
manner  the  view  of  them  in  others  raifes  up  a difin- 
terefted  love  and  efteem  for  thofe  others.  And  the 
oppofite  qualities  of  impiety,  profanenefs,  unchari- 
tablenefs,  refentment,  cruelty,  envy,  ingratitude,  in- 
temperance, lewdnefs,  felfiffmefs,  &c.  are  attended 
with  the  condemnation  both  of  ourfelves  and  others. 
This  is,  in  general,  the  ftate  of  the  cafe ; but  there 
are  many  particular  differences,  according  to  the 
particular  education,  temper,  profeffion,  fex,  &c.  of 
each  perfon. 


Or, 
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Or,  which  is  the  fame  thing,  the  fecondary  ideas 
belonging  to  virtue  and  vice,  duty  and  fin,  inno- 
cence and  guilt,  merit  and  demerit,  right  and  wrong, 
moral  good  and  moral  evil,  juft  and  unjuft,  fit 
and  unfit,  obligation  and  prohibition,  &c.  in  one 
man,  bear  a great  refemblance  to  thole  belonging  to 
the  fame  words  in  another,  or  to  the  correfponding 
words,  if  they  have  different  languages  j and  yet  do 
not  exadtly  coincide,  but  differ  more  or  lefs,  accord- 
ing to  the  difference  in  education,  temper,  &c. 

Now  both  this  general  refemblance,  and  thefe 
particular  differences,  in  our  ideas,  and  confequent 
approbation  or  difapprobation,  feem  to  admit  of  an 
analyfis  and  explanation  from  the  following  parti- 
culars. 

Firft,  Children  are,  for  the  moft  part,  inftrufled 
in  the  difference  and  oppofition  between  virtue  and 
vice,  duty  and  fin,  &c.  and  have  feme  general 
deferiptions  of  the  virtues  and  vices  inculcated  upon 
them.  They  are  told,  that  the  firft  are  good,  plea- 
fant,  beautiful,  noble,  fit,  worthy  of  praife  and  re- 
ward, &c.  the  laft  odious,  painful,  fhameful,  worthy 
of  punifhment,  &c.  fo  that  the  pleafing  and  difplea- 
fing  affociations,  previoufiy  annexed  to  thefe  words  in 
their  minds,  are,  by  means  of  that  confidence  which 
they  place  in  their  fuperiors,  transferred  upon  the 
virtues  and  vices  refpedtively.  And  the  mutual  in- 
tercourfes  of  life  have  the  fame  effedl  in  a lefs  de- 
gree, with  refpedt  to  adults,  and  thofe  children  who 
receive  little  or  no  inftrudion  from  their  parents  or 
fuperiors.  Virtue  is  in  general  approved,  and  fet  off 
by  all  the  encomiums,  and  honourable  appellations, 
that  any  other  thing  admits  of,  and  vice  loaded  with 
cenfures  and  reproaches  of  all  kinds,  in  all  good  con- 
vention and  books.  And  this  happens  oftener  than 
the  contrary,  even  in  bad  ones  j fo  that  as  far  as  men 
are  influenced  in  their  judgments  by  thofe  of  others, 
the  balance  is,  upon  the  whole,  on  the  fide  of  virtue. 

Secondly, 
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Secondly,  There  are  many  immediate  good  confe- 
quences,  which  attend  upon  virtue,  as  many  ill  ones 
do  upon  vice,  and  that  during  our  whole  progrefs 
through  life.  Senfuality  and  intemperance  fubjeCt 
men  to  difeafes  and  pain,  to  ftiame,  deformity,  fil- 
thinefs,  terrors,  and  anxieties ; whereas  temperance 
is  attended  with  eafe  of  body,  freedom  of  fpirits,  the 
capacity  of  being  pleafed  with  the  objeCts  of 
pleafure,  the  good  opinion  of  others,  the  perfe&ion 
of  the  fenfes,  and  of  the  faculties  bodily  and  men- 
tal, long  life,  plenty,  &c.  Anger,  malice,  envy, 
bring  upon  us  the  returns  of  anger,  malice,  envy, 
from  others,  with  injuries,  reproaches,  fears,  and  per- 
petual difquietude ; and  in  like  manner  good-will, 
generofity,  companion,  are  rewarded  with  returns 
of  the  fame,  with  the  pleafures  of  fociality  and  friend- 
fhip,  with  good  offices,  and  with  the  higheft  enco- 
miums. And  when  a perfons  becomes  properly  qua- 
lified by  the  previous  love  of  his  neighbour  to  love 
God,  to  hope  and  truft  in  him,  and  to  worffiip  him 
in  any  meafure  as  he  ought  to  do,  this  affords  the 
fin ce left  joy  and  comfort ; as,  on  the  contrary,  the 
negleCt  of  God,  or  practical  atheifm,  the  murmur- 
ing  againfi:  the  courfe  of  Providence,  fceptical  un- 
fettlednefs,  and  fool- hardy  impiety,  are  evidently 
attended  with  great  anxieties,  gloominefs,  and  dif- 
traCtion,  as  long  as  there  are  any  traces  of  morality 
or  religion  left  upon  men’s  minds.  Now  thefe  plea- 
fures and  pains,  by  often  recurring  in  various  combi- 
nations, and  by  being  varioufly  transferred  upon  each 
other,  fiorn  the  great  affinity  between  the  feveral 
virtues  and  their  rewards,  with  each  other  j alfo  be- 
tween the  feveral  vices,  and  their  puniffiments,  with 
each  other  ; will  at  laft  beget  in  us  a general,  mixed, 
pleafing  idea  and  confcioufnefs,  when  we  reflect  upon 
our  own  virtuous  affections  or  adions  j a fenfe  of 
guilt,  and  an  anxiety,  when  we  refled  on  the  con- 
trary ; 
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trary  j and  alfo  raife  in  us  the  love  and  efteem  of 
virtue,  and  the  hatred  of  vice  in  others. 

Thirdly,  The  many  benefits  which  we  receive  im- 
mediately from,  or  which  have  fome  evident,  though 
diftant,  connedtion  with  the  piety,  benevolence,  and 
temperance  of  others ; alfo  the  contrary  mifchiefs 
from  their  vices ; lead  us  firft  to  the  love  and  hatred 
of  the  perfons  themfelves  by  afTociation,  as  explained 
under  the  head  of  fympathy,  and  then  by  farther 
affociations  to  the  love  and  hatred  of  the  virtues 
and  vices,  confidered  abftradtedly,  and  without  any 
regard  to  our  own  intereft ; and  that  whether  we  view 
them  in  ourfelves  or  others.  As  our  love  and  efteem 
for  virtue  in  others  is  much  increafed  by  the  pleafing 
confcioufnefs,  which  our  own  pradtice  of  it  affords  to 
ourfelves,  fo  the  pleafure  of  this  confcioufnefs  is  much 
increafed  by  our  love  of  virtue  in  others. 

Fourthly,  The  great  fuitablenefs  of  all  the  virtues 
to  each  other,  and  to  the  beauty,  order,  and  per- 
fedtion  of  the  world,  animate  and  inanimate,  impreffes 
a very  lovely  charadter  upon  virtue,*  and  the  contrary 
felf-contradidtion,  deformity,  and  mifchievous  ten- 
dency of  vice,  render  it  odious,  and  matter  of  ab- 
horrence to  all  perfons  that  refledt  upon  thefe  things  j 
and  beget  a language  of  this  kind,  which  is  borrow- 
ed, in  great  meafure,  from  the  pleafures  and  pains  of 
imagination,  and  applied  with  a peculiar  force  and 
fitnels  to  this  fubject  from  its  great  importance. 

Fifthly,  The  hopes  and  fears  which  arife  from 
the  consideration  of  a future  ftate,  are  themfelves 
pleafures  and  pains  of  a high  nature.  When  there- 
fore a fufficient  foundation  has  been  laid  by  a pradli- 
cal  belief  of  religion,  natural  and  revealed,  by  the 
frequent  view  of,  and  meditation  upon,  death,  by 
the  lofs  of  departed  friends,  by  bodily  pains,  by 
worldly  difappointments  and  afflidtions,  for  forming 
ftrong  affociations  of  the  pleafures  of  thefe  hopes 
with  duty,  and  the  pains  of  thefe  fears  with  fin,  the 
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reiterated  imprefilons  of  thole  afifociations  will  at  laft 
make  duty  itfclf  a pleafure,  and  convert  fin  into  a 
pain,  giving  a luftre  and  deformity  refpeCtively  to 
all  their  appellations ; and  that  without  any  exprefs 
recolleCtion  of  the  hopes  and  fears  of  another  world, 
juft  as  in  other  cafes  of  aflociaiion. 

Sixthly,  All  meditations  upon  God,  who  is  the 
inexhauftible  fountain,  and  infinite  abyfs,  of  all  per- 
fection, both  natural  and  moral ; alio  all  the  kinds 
of  prayer,  i.  e.  all  the  ways  of  exprefting  our  love, 
hope,  truft,  refignation,  gratitude,  reverence,  fear, 
defire,  &c.  towards  him  ; transfer  by  afifociation,  all 
the  perfection,  greatnefs,  and  glorioufnefs  of  his 
natural  attributes  upon  his  moral  ones,  t.  e.  upon 
moral  rectitude.  We  fhall  by  this  means  learn  to 
be  merciful,  holy,  and  perfect,  becaule  God  is  fo  \ 
and  to  love  mercy,  holinefs,  and  perfection,  when- 
ever we  fee  them. 

And  thus  we  may  perceive,  that  all  the  pleafures 
and  pains  of  fenfation,  imagination,  ambition,  felf- 
intereft,  fympathy,  and  theopathy,  as  far  as  they 
are  confident  with  one  another,  with  the  frame  of  our 
natures,  and  with  the  courfe  of  the  world,  beget  in 
us  a moral  fenfe,  and  lead  us  to  the  love  and  appro- 
bation of  virtue,  and  to  the  fear,  hatred,  and  abhor- 
rence of  vice.  This  moral  jfcnfe  therefore  carries 
its  own  authority  with  it,  inafmueh  as  it  is  the  fum 
total  of  all  the  reft,  and  the  ultimate  refult  from 
them ; and  employs  the  force  and  authority  of  the 
whole  nature  of  man  againft  any  particular  part  of 
it,  that  rebels  againft  the  determinations  and  com- 
mands of  the  confidence  or  moral  judgment. 

It  appears  alfo,  that  the  moral  fenfe  carries  us 
perpetually  to  the  pure  love  of  God,  as  our  higheft 
and  ultimate  perfection,  our  end,  centre,  and  only 
refting-place,  to  which  yet  we  can  never  attain. 

When  the  moral  fenfe  is  advanced  to  confiderable 
perfection,  a perfon  may  be  made  to  love  and  hate, 
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merely  becaufe  he  ought,  i.  e.  the  pleafures  of 
moral  beauty  and  reCtitude,  and  the  pains  of  moral 
deformity  and  unfitnefs,  may  be  transferred,  and 
made  to  coalefce  almoft  inftantaneoufly. 

, Scrupulofity  may  be  confidered  as  a degeneration 
of  the  moral  fenfe,  refembling  that  by  which  the 
fear  of  God  paffes  into  fuperftition ; for  it  arifes  like 
this,  from  a confcioufnefs  of  guilt,  explicit  or  impli- 
cit, from  bodily  indifpofition,  and  from  an  erroneous 
method  of  reafoning.  It  has  alfo  a mod  intimate 
connection  with  fuperftition  (juft  as  moral  reCtitude 
has  with  the  true  love  and  fear  of  God) ; and,  like 
fuperftition,  it  is,  in  many  cafes,  obferved  to  work 
its  own  cure  by  rectifying  what  is  amifs ; and  fo  by 
degrees  removing  both  the  explicit  and  implicit  con- 
fcioufnefs of  guilt.  It  feems  alfo,  that  in  this  im- 
perfeCt  ftate  men  feldom  arrive  at  any  great  degree 
of  correCtnefs  in  their  aCtions  without  fome  previous 
fcrupulofity,  by  which  they  may  be  led  to  eftimate 
the  nature  and  confequences  of  affeCtions  and  aCtions 
with  care,  impartiality  and  exaCtnefs. 

The  moral  fenfe  or  judgment  here  fpoken  of,  is 
fometimes  confidered  as  an  inftinCt,  fometimes  as  de- 
terminations of  the  mind,  grounded  on  the  eternal 
reafons  and  relations  of  things.  Thofe  who  main- 
tain either  of  thefe  opinions  may,  perhaps,  explain 
them  fo  as  to  be  confident  with  the  foregoing  ana- 
lyfis  of  the  moral  fenfe  from  affociation.  But  if  by 
inftinCt  be  meant  a difpofition  communicated  to  the 
brain,  and  in  confequence  of  this,  to  the  mind,  or  to 
the  mind  alone,  fo  as  to  be  quite  independent  of 
affociation;  and  by  a moral  inftinCt,  fuch  a difpofition 
producing  in  us  moral  judgments  concerning  affec- 
tions and  a&ions ; it  will  be  neceffary,  in  order  to 
fupport  the  opinion  of  a moral  inftinCt,  to  produce 
inftances,  where  moral  judgments  arile  in  us  in- 
dependently of  prior  alfociations  determining  thereto. 

In 
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In  like  manner,  if  by  founding  the  morality  of 
addons,  and  our  judgment  concerning  this  mora- 
lity, on  the  eternal  reafons  and  relations  of  things  be 
meant,  that  the  reafons  drawn  from  the  relations  of 
things,  by  which  the  morality  or  immorality  of 
certain  aCtions  is  commonly  proved,  and  which, 
with  the  relations,  are  called  eternal,  from  their 
appearing  the  fame,  or  nearly  the  fame,  to  the  mind 
at  all  times,  would  determine  the  mind  to  form  the 
correfponding  moral  judgment  independently  of  prior 
affociations,  this  ought  alfo  to  be  proved  by  the. 
allegation  of  proper  inftances.  To  me  it  appears, 
that  the  inftances  2re,  as  far  as  we  can  judge  of 
them,  of  an  oppofite  nature,  and  favour  the  deduc- 
tion of  all  our  moral  judgments,  approbations,  and 
dilapprobations,  from  affociation  alone.  However, 
fome  afiociations  are  formed  fo  early,  repeated  lb 
often,  riveted  fo  ftrong,  and  have  fo  clofe  a connec- 
tion with  the  common  nature  of  man,  and  the  events 
of  life  which  happen  to  all,  as  in  a popular  way  of 
fpeaking,  to  claim  the  appellation  of  original  and 
natural  difpofitions ; and  to  appear  like  inftinCts, 
when  compared  with  difpofitions  evidently  factitious  ; 
alfo  like  axioms,  and  intuitive  propofitions,  eter- 
nally. true  according  to  the  ufual  phrafe,  when  com- 
pared with  moral  reafonings  of  a compound  kind. 
But  I have  endeavoured  to  fhew  in  thefe  papers, 
that  all  reafoning,  as  well  as  affeCtion,  is  the  mere 
refult  of  affociation. 
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CONCLUSION; 


CONTAINING  SOME  REMARKS  ON  THE 

MECHANISM  OF  THE  HUMAN  MIND- 


Besides  the  confequences  flowing  from  the 
dodtrine  of  alfociation,  which  are  delivered  in  the 
Corollaries  to  the  fourteenth  Propofition,  there  is 
another,  which  is  thought  by  many  to  have  a per- 
nicious tendency  in  refpedt  of  morality  and  reli- 
gion ; and  which  therefore  it  will  be  proper  that  I 
fhould  confider  particularly. 

The  confequence  I mean  is  that  of  the  mechanifm 
or  neceffity  of  human  adtions,  in  oppofition  to  what 
is  generally  termed  free-will.  Here  then  I will, 

Firft,  State  my  notion  of  the  mechanifm  or  ne- 
ceflity of  human  adtions. 

Secondly,  Give  fuch  reafons  as  induce  me  to  em- 
brace the  opinion  of  the  mechanifm  of  human  adtions. 

Thirdly,  Confider  the  objections  and  difficulties 
attending  this  opinion. 

And,  laftly,  Allege  fome  prefumptions  in  favour 
of  it  from  its  confequences. 

By  the  mechanifm  of  human  adtions  I mean,  that 
each  adtion  refulcs  from  the  previous  circumftances 
of  body  and  mind,  in  the  fame  manner,  and  with 
the  fame  certainty,  as  other  effedts  do  from  their 
mechanical  caules ; fo  that  a perfon  cannot  do  indif- 
ferently either  of  the  adtions  A,  and  its  contrary  a, 
while  the  previous  circumftances  are  the  fame ; but  is 
under  an  abfolute  neceffity  of  doing  one  of  them, 
and  that  only.  Agreeably  to  this  I iuppofe,  that  by 
free-will  is  meant  a power  of  doing  either  the  adtion, 
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A , or  its  contrary  a \ while  the  previous  circumftances 
remain  the  fame. 

If  by  free-will  be  meant  a power  of  beginning 
motion,  this  will  come  to  the  fame  thing  j fince,  ac- 
cording to  the  opinion  of  mechanifm,  as  here  ex- 
plained, man  has  no  fuch  power ; but  every  adtion, 
or  bodily  motion,  ariles  from  previous  circumftan- 
ces, or  bodily  motions,  already  exifting  in  the  brain, 
i.  e.  from  vibrations,  which  are  either  the  immediate 
effedt  of  impreflions  then  made,  or  the  remote  com- 
pound effedt  of  former  impreflions,  or  both. 

But  if  by  free-will  be  meant  any  thing  different 
from  thefe  two  definitions  of  it,  it  may  not  perhaps 
be  inconfiftent  with  the  mechanifm  of  the  mind  here 
laid  down.  Thus,  if  free-will  be  defined  the  power 
of  doing  what  a perfon  defires  or  wills  to  do,  of  deli- 
berating, fufpending,  choofing,  &c.  or  of  refitting 
. the  motives  of  fenfuality,  ambition,  relentment,  &c. 
free-will,  under  certain  limitations,  is  not  only  con- 
fident with  the  dodtrine  of  mechanifm,  but  even 
flows  from  it ; fince  it  appears  from  the  foregoing 
theory,  that  voluntary  and  lemivoluntary  powers  of 
calling  up  ideas,  of  exciting  and  reftraining  affedtions, 
and  of  performing  and  fufpending  adtions  arife  from 
the  mechanifm  of  our  natures.  This  may  be  called 
free-will  in  the  popular  and  pradfical  fenfe,  in  contra- 
diftindtion  to  that,  which  is  oppofed  to  mechanifm, 
and  which  may  be  called  free-will  in  the  philofophical 
fenfe. 

I proceed  now  to  the  arguments  which  favour  the 
opinion  of  mechanifm. 

Firft,  then,  It  is  evident  to,  and  allowed  by  all, 
that  the  adtions  of  mankind  proceed,  in  many  cafes, 
from  motives,  i.e.'i rom  the  influence  which  the  plea- 
fures  and  pains  of  fenfation,  imagination,  ambition, 
felf-intereft,  fympathy,  theopathy,  and  the  moral 
fenfe,  have  over  them.  And  thefe  motives  feem  to 
adl  like  all  other  caufes.  When  the  motive  is  ftrong, 
the  adtion  is  performed  with  vigour ; when  weak, 
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feebly.  When  a contrary  motive  intervenes,  it  checks 
or  over-rules,  in  proportion  to  its  relative  ftrength,  as 
far  as  one  can  judge.  So  that  where  the  motives  are 
the  fame,  the  adtions  cannot  be  different ; where 
the  motives  are  different,  the  actions  cannot  be  the 
lame.  And  it  is  matter  of  common  obfervation,  that 
this  is  the  cafe  in  fadl,  in  the  principal  adtions  of  life, 
and  fuch  where  the  motives  are  of  a magnitude  fuf- 
ficient  to  be  evident.  It  is  reafonable  therefore  to  in- 
terpret the  obfeure  cafes  by  the  evident  ones;  and  to 
infer,  that  there  are  in  all  inftances  motives  of  a proper 
kind  and  degree,  which  generate  each  action  ; though 
they  are  fometimes  not  feen  through  their  minutenefs, 
or  through  the  inattention  or  ignorance  of  the  ob- 
ferver.  Agreeably  to  which  thofe  perfons,  who  ftudy 
the  caufes  and  motives  of  human  actions,  may  de- 
cypher them  much  more  completely,  both  in  them- 
felves,  and  thofe  with  whom  they  converfe,  than 
others  can. 

Suppofe  now  a perfon  able  to  decypher  all  his  own 
aclions  in  this  way,  fo  as  to  fhew  that  they  corre- 
fponded  in  kind  and  degree  to  the  motives  arifing 
from  the  feven  claffes  of  pleafures  and  pains  confi- 
dered  in  this  theory ; alfo  able  to  decypher  the  prin- 
cipal adtions  of  others  in  the  fame  way  : this  would 
be  as  good  evidence,  that  motives  were  the  mechani- 
cal caufes  of  adtions,  as  natural  phaenomena  are  for 
the  mechanical  operation  of  heat,  diet,  or  medi- 
cines. Or  if  he  could  not  proceed  fo  far,  but  was 
able  only  to  decypher  mod  of  his  own  adtions,  and 
many  of  the  principal  ones  of  others,  dill  the  evi- 
dence would  fcarce  be  diminifhed  thereby,  if  the  de- 
ficiency was  no  more  than  is  reafonably  to  be  expedted 
from  our  ignorance  and  inattention,  in  refpedl  of  our- 
felves  and  others.  Let  the  reader  make  the  trial, 
efpecially  upon  himfelf,  fince  fuch  a felf-examination 
cannot  but  be  profitable,  and  may  perhaps  be  plea- 
fant;  and  that  either  according  to  the  feven  claffes  of 
pleafures  and  pains  here  laid  down,  or  any  other 
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divifion,  and  judge  as  he  thinks  fit  upon  mature 

deliberation.  ? 

It  may  be  of  ufe  in  fuch  an  inquiry  into  a man  s 

felf,  as  I here  propofe,  for  him  to  confider  in  a fhort 
time  after  any  material  adion  is  paft,  whether,  if  he 
was  once  more  put  into  the  fame  rigidly  exad  cir- 
cumftances,  he  could  poffibly  do  otherwise  than  as  he 
did.  Here  the  power  of  imagination  will  intervene,- 
and  be  apt  to  deceive  the  inquirer,  unlefs  he  be  cau- 
tious. For  in  this  review  other  motives,  befides 
thofe  which  did  adually  influence  him,  will  flart  up  j 
and  that  efpecially  if  the  adion  be  fuch  as  he  wifhes 
to  have  been  performed  with  more  vigour  or  lefs,  or 
not  to  have  been  performed  at  all.  But  when  thefe 
foreign  motives  are  fet  afide,  and  the  imagination 
confined  to  thofe  which  did  in  fad  take  place,  it  will 
appear  impoffible,  as  it  leems  to  me,  that  the  perfon 
fhould  have  done  otherwife  than  the  very  thing  which 
he  did. 

Secondly,  According  to  the  theory  here  laid  down, 
all  human  actions  proceed  from  vibrations  in  the 
nerves  of  the  mufcles,  and  thefe  from  others,  which 
are  either  evidently  of  a mechanical  nature,  as  in  the 
automatic  motions ; or  elfe  have  been  (hewn  to  be  fo 
in  the  account  given  of  the  voluntary  motions. 

And  if  the  dodrine  of  vibrations  be  rejeded,  and 
fenfation  and  mufcular  motion  be  fuppofed  to  be  per- 
formed by  fome  other  kind  of  motion  in  the  nervous 
parts,  ftill  it  leems  probable,  that  the  fame  method 
of  reafoning  might  be  applied  to  this  other  kind  of 
motion. 

Laftly,  To  fuppofe,  that  the  adion  A,  or  its  con- 
trary can  equally  follow  previous  circumftances, 
that  are  exactly  the  fame,  appears  to  me  the  lame 
thing,  as  affirming  that  one  or  both  of  them  might 
ftart  up  into  being  without  any  caufe ; which,  if  ad- 
mitted, appears  to  me  to  deftroy  the  foundation  of 
all  general  abftrad  reafoning;  and  particularly  of 
that  whereby  the  exigence  of  the  firft  caufe  is  proved. 
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One  of  the  principal  objections  to  the  opinion  of 
mechanifm  is  that  deduced  from  the  exiftence  of  the 
moral  fenfe,  whofe  hiftory  I have  juft  given.  But  it 
appears  from  that  hiftory,  that  God  has  fo  formed  the 
world,  and  perhaps  (with  reverence  be  it  fpoken)  was 
obliged  by  his  moral  perfections  fo  to  form  it,  as  that 
virtue  muft  have  amiable  and  pleafing  ideas  affixed  to 
it  j vice,  odious  ones.  The  moral  fenfe  is  therefore 
generated  neceflarily  and  mechanically.  And  it  remains 
to  be  inquired,  whether  the  amiable  and  odious  ideas 
above  fhewed  to  be  neceflarily  affixed  to  virtue  and 
vice  refpeCtively,  though  differently  according  to  the 
different  events,  of  each  perfon’s  life,  do  not  anfwer 
all  the  purpofes  of  making  us  ultimately  happy  in  the 
love  of  God,  and  of  our  neighbour ; and  whether 
they  are  not,  ceteris  paribus,  the  fame  entirely, 
or  at  leaft  in  all  material  refpeCts,  in  thofe  who 
believe  mechanifm,  who  believe  free-will,  and  who 
have  not  entered  into  the  difcuflion  of  the  queftion 
at  all  : or  if  there  be  a difference,  whether  the  aflo- 
ciations  arifing  from  the  opinion  of  neceffity,  do  not 
tend  more  to  accelerate  us  in  our  progrefs  to  the  love 
of  God,  our  only  true  happinefs.  It  appears  to  me, 
that  the  difference  is  in  general  very  fmall ; alfo  that 
this  difference,  whatever  it  be,  is  of  fuch  a nature  as 
to  be  a prefumption,  in  favour  of  the  doCtrine  of 
neceffity,  all  things  being  duly  confidered. 

When  a perfon  firft  changes  his  opinion  from  free- 
will to  mechanifm,  or  more  properly  firft  fees  part 
of  the  mechanifm  of  the  mind,  and  believes  the  reft 
from  analogy,  he  is  juft  as  much  affeCted  by  his 
wonted  plealures  and  pains,  hopes  and  fears,  as  before, 
by  the  moral  and  religious  ones,  as  by  others.  And 
the  being  perfuaded,  that  certain  things  have  a ne- 
ceffary  influence  to  change  his  mind  for  the  better  or 
the  worfe,  i.  e.  fo  as  to  receive  more  fenflble,  fym- 
pathetic,  religious  plealures,  or  otherwife,  will  force 
him  ftill  more  ftrongly  upon  the  right  method,  i.  e. 
put  him  upon  inquiring  after  and  purfuing  this  method. 
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If  it  be  objedted,  That  the  moral  fenfe  fuppofes,  that 
we  refer  actions  to  ourfelves  and  others,  whereas  the 
opinion  of  mechanifm  annihilates  all  thofe  affocia- 
tions,  by  which  we  refer  adlions  to  ourfelves  or  others; 
I anlwer,  that  it  does  this  juft  as  the  belief  of  the 
reality  and  infinite  value  of  the  things  of  another 
world  annihilates  all  the  regards  to  this  world. 
Both  have  a tendency  to  thefe  refpedtive  ends, 
which  are  indeed  one  and  the  fame  at  the  bottom  ; 
but  both  require  time,  in  order  to  produce  their  full 
effedts.  When  religion  has  made  any  one  indif- 

ferent to  this  world,  its  pleafures  and  pains,  then  the 
kingdom  of  God,  or  pure  unmixed  happinefs,  comes 
in  refpedt  of  him  ; fo  that  he  may  then  well  refer  all 
to  God.  However,  a man  may  be  thoroughly  fatis- 
fied  in  a cool  deliberate  way,  that  honours,  riches, 
&c.  can  afford  no  folid  happinefs;  and  yet  defire 
them  at  certain  times,  eagerly,  perhaps,  from  former 
affociations.  But  fuch  a thorough  general  convjdtion, 
applied  previoufly  to  the  particular  inftances,  is  a great 
help  in  time  of  temptation,  and  will  gradually  de- 
ftroy  the  wrong  affociations.  In  like  manner,  the 
opinion  that  God  is  the  one  only  caufe  of  all  things, 
has  a tendency  to  beget  the  moft  abfolute  refigna- 
tion,  and  muft  be  a great  fupport  in  grievous  trials 
and  fufferings. 

We  may  fhew  by  a like  method  of  reafoning,  that 
the  affections  of  gratitude  and  refentrnent,  which 
are  intimately  connedled  with  the  moral  fenfe,  remain 
notwithftanding  the  dodtrine  of  mechanifm.  For  it 
appears  from  the^  account  of  refentrnent  above  deli- 
vered, that  this,  and  by  confequence  gratitude,  in  their 
nafcent  ftate,  are  equally  exerted  towards  all  things, 
animate  and  inanimate,  that  are  equally  connedled  wtth 
pleafure  and  pain.  By  degrees  all  fucceeding  circum- 
ftances  aie  left  out,  and  our  love  and  hatred  confined 
to  preceding  ones,  which  we  confider  as  the  only 
caufes.  We  then  leave  out  inanimate  objedh  entire- 
ly, brutes  and  children  in  moft  circumftances,  and 
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adults  in  fome.  All  which  is  chiefly  done,  becaufe 
acknowledgments,  rewards,  threatenings,  and  pu- 
nifhments,  with  the  other  aflociated  -circumflances  of 
gratitude  and  refentment,  can  have  no  ufe  but  with 
refpeft  to  living  intelligent  beings.  By  farther  degrees 
we  learn  fuch  a ufe  of  the  words,  caufe,  and  effeCt,  as 
to  call  nothing  a caufe,  whofe  caufe,  or  preceding 
circumftance,  we  can  fee,  denominating  all  fuch 
things  mere  effe6ts,  all  others  caufes.  And  thus, 
becaufe  the  fecret  fprings  of  aCtion  in  men  are  fre- 
quently concealed,  both  from  the  by-ftander,  and  even 
from  the  agent  himfelf,  or  not  attended  to,  we  con- 
fider  men  in  certain  circumflances  as  real  caufes ; and 
intelligent  beings,  as  the  only  ones  that  can  be  real 
caufes  j and  thus  confine  our  gratitude  and  refent- 
ment to  them : whence  it  feems  to  follow,  that  as 
foon  as  we  difcover  created  intelligent  beings  not  to  be 
real  caufes,  we  fhould  ceafe  to  make  them  the  6bje£ts 
either  of  gratitude  or  refentment.  But  this  is  in 
great  meafure,  fpeculation ; for  it  will  appear  to  every 
attentive  perfon,  that  benevolence,  companion,  &c. 
are  amiable,  and  the  objects  of  gratitude,  envy  and 
malice  the  contrary,  from  whatever  caufes  they  pro- 
ceed, i.  e.  he  will  find  his  itiind  fo  formed  already 
by  aflociation,  that  he  cannot  withhold  his  gratitude 
or  refentment : and  it  has  been  my  bufinefs  in  the 
foregoing  analyfis  of  the  affeCtions,  to  point  out  the 
feveral  methods  by  which  this  and  fuch  like  things 
are  brought  about.  And,  for  the  fame  reafons,  a 
perfon  muft  afcribe  merit  and  demerit,  which  are  alfo 
intimately  connected  with  the  moral#fenfe,  to  created 
intelligent  beings,  though  he  may  have  a full  perfua- 
fion,  that  they  are  not  real  caufes. 

It  does  indeed  appear,  that  this  is  owing  to  our 
prefent  imperfect  flate,  in  which  we  begin  with  the 
idolatry  of  the  creature,  with  the  worfhip  of  every 
aflociated  circumftance ; and  that  as  we  advance  in 
perfection,  the  aflbeiations  relating  to  the  one  only, 
ultimate,  infinite  caufe,  muft  at  laft  overpower  all  the 
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reft  j that  vve  fhall  pay  no  regards  but  to  God  alone  j 
and  that  all  relentment,  demerit,  fin  and  mifery, 
will  be  utterly  annihilated  and  abforbed  by  his  infinite 
happinefs  and  perfections.  For  our  affociations  be- 
ing in  this,  as  in  many  other  cafes,  inconfiftent  with 
each  other,  our  firft  grofs  and  tranfitory  ones  mult 
yield  to  thole  which  fucceed  and  remain. 

While  any  degree  of  refentment,  or  unpleafing 
affeCtion,  is  left,  it  may  be  fhewn,  that  the  fame  affo- 
ciations  which  keep  it  up,  will  turn  it  upon  the 
creatures,  and  particularly  upon  ourfclves.  And,  on 
the  other  hand,  when  the  confideration  of  the  ultimate 
caufe  feems  ready  to  turn  it  from  ourfelves,  it  will 
alfo  fhew  that  it  ought  to  be  annihilated. 

Thefe  may  be  confidered  as  general  remarks,  tend- 
ing to  remove  the  difficulties  arifing  from  the  confi- 
deration of  the  moral  fenfe.  I will  now  ftate  the 
principal  objections  to  the  opinion  of  mechanifm,  in 
a direCt,  but  fhort  way,  adding  fuch  hints  as  appear 
to  me  to  afford  a folution  of  them. 

Firft,  then.  It  may  be  faid,  that  a man  may  prove 
his  own  free-will  by  internal  feeling.  This  is  true, 
if  by  free-will  be  meant  the  power  of  doing  what  a 
man  wills  or  defires ; or  of  refitting  the  motives  of 
fenfuality,  ambition,  &c.  i.  e.  free-will  in  the  popular 
and  practical  fenfe.  Every  perfon  may  eafily  recoi- 
led inftances,  where  he  has  done  thefe  feveral  things. 
But  then  thefe  are  entirely  foreign  to  the  prefent 
queftion.  To  prove  that  a man  has  free-will  in  the 
fenfe  oppofite  to  mechanifm,  he  ought  to  feel,  that 
he  can-do  different  things,  while  the  motives  remain 
precifely  the  fame : and  here  I apprehend  the  internal 
feelings  are  entirely  againft  free-will,  where  the  mo- 
tives are  of  a fufficient  magnitude  to  be  evident; 
where  they  are  not,  nothing  can  be  proved. 

Secondly,  It  may  be  faid,  that  unleis  a man  have 
free-will,  he  is  not  an  agent.  I anfwer,  that  this  is 
true,  if  agency  be  fo  defined  as  to  include  free-will. 
But  if  agency  have  its  fenle  determined,  like  other 

words, 
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words,  from  the  afiociated  appearances,  the  objedion 
falls  at  once.  A man  may  fpeak,  handle,  love,  fear, 
&c.  entirely  by  mechanifm. 

Thirdly,  It  may  be  faid,  that  the  denial  of  free- 
will in  man  is  the  denial  of  it  in  God,alfo.  But  to 
this  it  may  be  anfwered,  that  one  does  not  know  how 
to  put  the  queftion  in  refped  of  God,  fuppofing  free- 
will to  mean  the  power  of  doing  different  things, 
the  previous  circumftances  remaining  the  fame,  with- 
out grofs  anthropomorphitifm.  It  does  not  at  all 
follow,  however,  becaufe  man  is  fubjed  to  a 
neceflity  ordained  by  God,  that  God  is  fubjed  to  a 
prior  neceffity.  On  the  contrary,  according  to  the 
dodrine  of  mechanifm,  God  is  the  caufe  of  caufes, 
the  one  only  fource  of  all  power. 

Fourthly,  It  may  be  faid,  that  men  are  perpetually 
impofed  upon,  unlefs  they  have  free-will,  fince  they 
think  they  have.  But  here  again  free-will  is  put  for 
the  power  of  doing  what  a man  wills  or  defires,  &c. 
for,  in  the  fenfe  oppofite  to  mechanifm,  few  perfons 
have  ever  entered  into  the  difcuflion  of  the  point  at 
all  j and  thofe  who  do  with  fufficient  attention,  can- 
not but  determine  againft  free-will,  as  it  feems  to  me. 

Fifthly,  It  may  be  faid.  That  the  dodrine  of  me- 
chanifm deftroys  the  notion  of  a particular  Provi- 
dence altering  the  courfe  of  nature  fo  as  to  fuit  it  to 
the  adions  of  men.  I anfwer.  That  laying  down 
philofophical  free-will,  fuch  an  alteration  in  the 
courfe  of  nature  may  perhaps  be  neceffary.  But  if 
man’s  adions,  and  the  courfe  of  nature,  be  both  fix- 
ed, they  may  be  fuited  to  each  other  in  the  beft  pofilble 
manner;  which  is  all  that  can  be  required,  in  order 
to  vindicate  God’s  attributes,  as  well  as  all  that  man 
can  defire. 

Sixthly,  It  may  be  faid,  that  all  motives  to  good 
adions,  and  particularly  to  prayer,  are  taken  away 
by  denying  free-will.  I anfwer,  that  according  to 
the  mechanical  fyftem,  prayer  and  good  adions  are 
the  means  for  obtaining  happinefs ; and  that  the  be- 
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iief  of  this  is  the  ftrongeft  of  motives  to  impel  men 
to  prayer  and  good  works. 

Seventhly,  it  may  be  faid,  that  the  denial  of  free- 
will deftroys  the  diftin&ion  between  virtue  and  vice. 
I anfwer,  that  this  is  according  as  thefe  words  are 
defined.  If  free-will  be  included  in  the  definition  of 
virtue,  then  there  can  be  no  virtue  without  free-will. 
Rut  if  virtue  be  defined  obedience  to  the  will  of 
God,  a courfe  of  aflion  proceeding  from  the  love 
of  God,  or  from  benevolence,  &c.  free-will  is  not 
at  all  neceffary ; fince  thefe  affeftions  and  a£tions 
may  be  brought  about  mechanically. 

A folution  analogous  to  this  rnay  be  given  to  the 
objection  taken  from  the  notions  of  merit  and 
demerit.  Let  the  words  be  defined,  and  they  will 
either  include  free-will,  or,  not  including  it,  will  not 
require  it ; fo  that  the  propofition,  merit  implies  free- 
willy  will  either  be  identical,  or  falfe. 

Eighthly,  It  may  be  laid,  that  the  do&rine  of 
mechanifm  makes  God  the  author  of  fin.  I anfwer, 
that  till  we  arrive  at  felf-annihilation,  fin  always  will, 
and  ought  to  appear  to  arife  from  ourfelves ; and 
that,  when  we  are  arrived  thither,  fin  and  evil  of 
every  kind  vanifli.  I anfwer  alfo,  that  the  doftrine  of 
philofophical  free-will  does  not  remove  our  difficul- 
ties and  perplexities,  in  refpedt  of  the  moral  attri- 
butes of  God,  unlefs  by  transferring  them  upon  the 
natural  ones,  i.  e.  by  our  fuppofing  that  fome  prior 
necelfity  compelled  God  to  beftow  free-will  on  his 
creatures.  It  feems  equally  difficult,  in  every  way, 
to  account  for  the  origin  of  evil,  natural  or  moral, 
confidently  with  the  infinity  of  the  power,  knowledge, 
and  goodnefs  of  God.  If  we  fuppofe,  that  all  tends 
to  happinefs  ultimately,  this  removes  the  difficulty 
fo  far  as  to  produce  acquiefcence  in  the  will  of  God, 
and  thankfulnefs  to  him  ; and  that  juft  as  much  upon 
the  iyftem  of  mechanifm  as  that  of  free-will.  Moral 
evil  has  no  difficulty  in  it,  befides  what  arifes  from 
the  natural  evil  attending  it. 


Ninthly, 
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Ninthly,  It  may  be  faid,  that  the  exhortations  of 
the  fcriptures  prefuppofe  free-will.  I anfwer,  That 
they  are  to  be  confidered  as  motives  impelling  the 
will,  and  contributing,  as  far  as  they  are  attended 
to,  to  re&ify  it.  A parent  who  believes  the  doCtrine  of 
mechanifm  may,  confidently  with  it,  or  rather  mud 
neceffarily,  in  confequence  of  this  belief,  exhort  his 
child.  Therefore  God,  who  is  pleafed  to  call  himfelf 
our  heavenly  Father,  may  do  the  fame.  And  if  we 
embrace  the  opinion  of  univerfal  federation,  then 
all  the  exhortations  contained  both  in  the  word  and 
works  of  God,  will  produce  their  genuine  effeCt,  and 
concur  to  work  in  us  difpofitions  fit  to  receive  hap- 
pinefs  ultimately. 

I come  now  to  hint  fome  confequences  of  the  doc- 
trine of  mechanifm,  which  feem  to  me  to  be  drong 
prefumptions  in  its  favour. 

Firft,  then.  It  entirely  removes  the  great  difficulty 
of  reconciling  the  prefcience  of  God  with  the  free- 
will of  man.  For  it  takes  away  philofophical  free- 
will, and  the  practical  is  confident  with  God’s  prefci- 
ence. 

Secondly,  It  has  a tendency  to  beget  the  mod 
profound  humility  and  felf-annihilation ; fince,  ac- 
cording to  this,  we  are  entirely  deditute  of  all  power 
and  perfection  in  ourfelves,  and  are  what  we  are  en- 
tirely by  the  grace  and  goodnefs  of  God. 

Thirdly,  It  has  a tendency  to  abate  all  refentment 
againd  men.  Since  all  that  they  do  againd  us  is  by 
the  appointment  of  God,  it  is  rebellion  againd  him 
to  be  offended  with  them. 

Fourthly,  It  greatly  favours  the  doCtrine  of  uni- 
verfal redoration.  Since  all  that  is  done  is  by  the 
appointment  of  God,  It  cannot  but  end  well  at  lad. 

Fifthly,  It  has  a tendency  to  make  us  labour 
more  earnedly  with  ourfelves  and  others,  particularly 
children,  from  the  greater  certainty  attending  all  endea- 
vours that  operate  in  a mechanical  way. 

Ladly, 
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. Laftly,  There  are  many  well-known  paflages  of 
fcripture,  which  cannot  be  reconciled  to  the  dodrine 
of  philofophical  free-will,  without  the  greateft  harfh- 
nefs  of  interpretation. 

It  may  alfo  be  objeded  to  the  whole  foregoing  theo- 
ry, as  well  as  to  the  dodrine  of  vibrations  in  particular, 
that  it  is  unfavourable  to  the  immateriality  of  the  foul; 
and,  by  confequence,  to  its  immortality.  But  to  this 
1 anfwer,  that  I am  reduced  to  the  neceflity  of  making 
a poftulatum  at  the  entrance  of  my  inquiries ; which 
precludes  all  poflibility  of  proving  the  materiality  of 
the  foul  from  this  theory  afterwards.  Thus  I fup- 
pofe,  or  poftulate,  in  my  firft  propofition,  that  fen- 
iations  ariie  in  the  foul  from  motions  excited  in  the 
medullary  fubftance  of  the  brain.  I do  indeed  bring 
fome  arguments  from  phyfiology  and  pathology,  to 
fhew  this  to  be  a reafonable  fojlulatum , when  under- 
wood in  a general  fenfe;  for  it  is  all  one  to  the  pur- 
pofe  of  the  foregoing  theory,  whether  the  motions 
in  the  medullary  fubftance  be  the  phyfical  caufe  of 
the  fenfations,  according  to  the  fyftem  of  the  fchools ; 
or  the  occafional  caufe,  according  to  Malbranche  • 
or  only  an  adjund,  according  to  Leibnitz.  However, 
this  is  not  fuppofmg  matter  to  be  endued  with  fenfa- 
tion,  or  any  way  explaining  what  the  foul  is ; but 
only  taking  its  exiftence,  and  connedion  with  the 
bodily  organs  in  the  mod  fimple  cafe,  for  granted, 
in  order  to  make  farther  inquiries.  Agreeably  to  which 
I immediately  proceed  to  determine  the  fpecies  of  the 
motion,  and  by  determining  it,  to  call  light  on  fome 
important  and  obfcure  points  relating  to  the  connedion 
between  the  body  and  the  foul  in  complex  cafes. 

Ic  does  indeed  follow  from  this  theory,  that  mat- 

lCrV  r • couk1.be  endued  with  the  mod  fimple  kinds 
of  fen  fat  ion,  might  alfo  arrive  at  all  that  intelligence 
of  winch  the  human  mind  is  poffeffcd : whence  this 
theory  mud  be  allowed  to  overturn  all  the  argu- 
ments  which  are  ufually  brought  for  the  immateriality 

the  foul  fiom  the  fubtlety  of  the  internal  fenfes^ 

and 


5 i-2  Of  the  Mechanifnty  &c. 

and  of  the  rational  faculty.  But  I no  ways  prefume 
to  determine  whether  matter  can  be  endued  with  fen- 
fation  or  no.  This  is  a point  foreign  to  the  purpofe 
of  my  inquiries.  It  is  fufficient  for  me,  that  there  is  a 
certain  connexion,  of  one  kind  or  other,  between  the 
l'enfations  of  the  foul,  and  the  motions  excited  in  the 
medullary  fubftance  of  the  brain  ; which  is  what  all 
phyficians  and  philofophers  allow. 

I would  not  therefore  be  any  way  interpreted  fo  as 
to  oppofe  the  immateriality  of  the  foul.  On  the  con- 
trary, I fee  clearly,  and  acknowledge  readily,  that  mat- 
ter and  motion,  however  fubtly  divided,  or  reafoned 
upon,  yield  nothing  more  than  matter  and  motion 
dill.  But  then  neither  would  I affirm,  that  this  con- 
fideration  affords  a proof  of  the  foul’s  immateriality. 
In  like  manner  the  unity  of  confcioufnefs  feems  to 
me  an  inconclufive  argument.  For  confcioufnefs  is 
a mental  perception  ; and  if  perception  be  a monad, 
then  every  infeparable  adjunct  of  it  muff  be  fo  too, 
i.  e.  vibrations,  according  to  this  theory,  which  is 
evidently  falfe.  Not  to  mention,  that  it  is  difficult  to 
know  what  is  meant  by  the  unity  of  confcioufnefs. 

But  it  is  moft  worthy  of  notice,  that  the  immate- 
riality of  the  foul  has  little  or  no  connection  with  its 
immortality  j and  that  we  ought  to  depend  upon  him 
who  firft  breathed  into  man  the  breath  of  the  prefent 
life,  for  our  refurre&ion  to  a better.  All  live  unto 
him.  And  if  we  depend  upon  any  thing  elfe  befrdes 
him,  for  any  bleffing,  we  may  be  faid  fo  far  to  re- 
nounce our  allegiance  to  him,  and  to  idolize  that 
upon  which  we  depend. 
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